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A Revision of the Families and Genera of the Sclerodermic 
Zoantharia, Ed. <& H., or Madreporaria (M. Rugosa ex- 
cepted). — Chapters I.-VI. By Professor P. Maetin 
Duncan, F.R.S., F.G.S., Viee-Pres. Linnean Society. 

{Read April 3, 1884.] 

CHAPTER I. 

Introducfcioii. The necessity for a revision of the great groups, families, and 
genera of the Madreporaria, Ed. & H. The changes necessitated hj the disco- 
Teries of late years, especially those of H. N. Moseley. The classification of 
Milne-Edwards and Jules Haime. The proposed alterations. The sections of the 
Sclerodermic Zoantharia, the Madreporaria Bugpsa excepted. The new Families. 
The section Madreporaria Aporosa. The Families. Family Turbinolidse, its 
subfamilies, alliances, and genera. Lists. 

Introduction. — The state of confusion of the classification of 
the Sclerodermic Zoantharia, or the Stony Corals (the Madre- 
poraria of Edwards and Haime), has become very intense during 
the last few years, and a revision of the great groups, families, 
and genera is really required. 

No work dealing with the classification of this important Sub- 
order, as a whole, has appeared since the *Histoire Naturelle des 
Coralliaires ' by Milne-Edwards and Jules Haime, in 1860. That 
great work, following that of Dana on the Zoophytes of the 
Wilkes Exploring Expedition (1846), formed an epoch in ths 
zoology of the Corals. It was a work of vast labour, and its 

LINN. JOUllN. — ZOOLOGY, VOL. XVIIT. 1 
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2 PEOF. P. MAETIK DTINCAn's EKVISION OF THE 

merits have been recognized by every competent critic. It 
revised the genera up to tlie date of 1857-1860, and contained 
descriptions of every species and its synonymy. 

Since the publication of this standard work M. de Eromentel 
has brought out a book* which relates to fossil forms only; 
but all the other additions to the knowledge of the suborder 
have appeared in reports, monographs, and multitudes of essays, 
which are scattered amongst the scientific publications of Europe, 
America, India, and Australia. The number of new genera and 
species recorded has been great ; and although those relating to 
the deep-sea and reef-building faunas have been numerous, they 
have been surpassed by the forms from nearly every geological 
formation in every quarter of the globe. 

Careful morphological investigations have increased the know- 
ledge of the minute structures of the Madreporaria ; and Dana^ 
J. Haime, L. Agassiz, Verrill, Lacaze-Duthiers, and especially 
H. N. Moseley, have so enlightened the views of naturalists, that 
very considerable changes have already beeli made in the primary 
tjlassificatory groups of the Corals. PalsBontologists and naturalists 
have endeavoured to assist classification by examining the solid 
structures ; and the researches of Pourtales, E. Pratz, Lindstrom, 
Klunzinger, and Koch have necessitated serious revision of old 
conceptions. It is evident, however, that the purely classifi- 
catory work has too often been attempted by some palaeontologists 
who have not studied the recent faunas, and occasionally by natu- 
ralists who have not had experience in the details of the extinct 
forms. 

It is proposed in this revision to omit all reference to the 
group of Corals called the Eugosa by Edwards and Haime. 

As the synonymy of the genera which had been described up 
to 1860 was given by Edwards and Haime in their great work, 
this revision will only take it up from that date. 

Only the principal sections,, families, and genera are con- 
sidered in this revision ; species are not included. A few sub- 
genera are admitted in the classification, and the plan of linking 
genera under alliances has been adopted. A certain number of 
alliances will be found in each subfamily or family, and usually 
they are fairly natural, and rarely too artificial in their nature. 
It will be found that some of the great groups of the Madreporaria 

* ' Introduction k T^tude dee Polypiers foesiles,' PariB, 1858-61 
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disappear, and that a very considerable number of genera are 
abolished. 

The reasons for altering or abolishing generic diagnoses are 
usually stated. Some liberty has been taken with maoy generic 
descriptions; they have been rewritten, rearranged in details, 
and often shortened *. 

The word colony has been used to describe a compound 
corallum. 

An explanation of the morphological and structural terminology 
is placed at the close of the revision. 



The Suborder ZOANTHAEIA SCLEEODEEHATA, Ed. ft H. 

The Sclerodermic Zoantharia of Milne-Edwards and Jules 
Halme t are a suborder of the class Anthozoa, type Ccelenterata. 
According to the authors just mentioned, there are five sections 
of the suborder : — The Madeepobaeia Apoeosa, Peefoeata, 
TuBTJLOSA, Tabulata, and Euoosa. 

It must be admitted that there is no diflScuity in accepting two 
of these sections, with certain new limits to them, namely the 
Madreporaria Aporoaa and the Madreporaria Perforata. The 
section Tubulosa no Lmger exists, and the section Tabulata has 
been eliminated by H. N. Moseley. The section " Eugosa " is 
not considered in this memoir. 

Section Madbepobaeia Aporosa, Ed. Sf H. 

In typical forms of this section the walls of the corallites 
are solid and the greater part or all of the septal laminae 
also. There is no communication between the visceral 
cavities of neighbouring corallites through the theca or wall. 

Section Madbepobaria Pbbfobata. 
In typical forms of this section the walls and sometimes 
the septa are perforate, and the soft parts of one corallite 

* Genera date from their time of description, not from that of simple deline- 
ation. Hypothetical genera are not recorded. 

t 'Histoire naturelle dee Ooralliaires * (Paris, 1857-1860), toL i. 

1* 
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communicate with those of their neighbours through the 
wall or with the outside medium. 

The arrangement of the soft parts of both of these sec- 
tions is not very different, and it presents a very close resem- 
blance in most instances. 

According to Milne-Edwards and Jules Haime the great 
family Fungidae (Dana) is intermediate between the two sections 
mentioned above, and it was classified with the Aporosa. Here 
the difficulty of the classification of the great group begins, and 
J make the family FungidsB into a section Fungida. 

Dana's beautiful illustrations * and Moseley's investigations t 
show that the soft parts of the Fungidae diff*er from those of the 
Aporosa and Perforata ; and many years since L. Agassiz stated 
that a genus of the Astraeidae, according to Edwards and Haime, 
and one of the Aporosa had the soft structures of a Fungid and 
part of the hard ones also. This genus Siderastraa has tentacles 
unlike normal Astraeidas and endothecal dissepiments in addition 
to synaptieula, and in this last respect only does it link the 
Aporosa and the Fungida proper together. Palaeontology has 
shown that the genfts T^amnastrceaaiad others must be linked with 
Siderastraa. Hence a group of old Aporosa is placed with the 
section Fungida. Moreover, a genus of the recent Perforata, 
Coscinaria, has been shown to have synapticula, and many fossil 
forms require to be dissociated from the Perforata and placed 
in a group amongst the Fungida. 

Hence the former family FungidaB of Edwards and Haime 
becomes a section Fungida, and has associated with it two tran- 
sitional families — one the Siderastraean group, or the family 
Plesiofungidae, and the other the Cyclolites and Microsolena 
group, the family Plesioporitidae. Zittel % and E. Pratz § have 
paved the way largely for this suggested classification. 

Section Madreporaria Tubulosa, M.-Edw. Sf Haime. 
The third section of the Madreporaria, according to 
Milne-Edwards and Jules Haime, is that of the Madrepo- 

* Dana, Zoophytes, Exploring Expedition, 1846. 

t Prof. H. N. Moselej, F.R.S., Report on the Oorab, 'Challengep ' Expedition. 

t Zittel, * Handbuch Palaeontol.* 

§ E. Pratz, 'Palaeontographica,' 1882. 
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raria Tubulosa. Jules Haime established it in 1850, and it 
was fully considered by Milne-Edwards in the last volume 
of the ' Histoire Naturelle des Coralliaires/ 1860. 

Milne-Edwards evidently had great doubts about the affinities 
of the two genera which were included in this section, namely 
Aulopora and Pyrgia^ and he noticed their structural resem- 
blances to certain Bryozoa. In 1871, after due consideration, I 
removed these genera out of the Zoantharia Sclerodermata, and 
I still hold that they are not corals *. 

Section Madrbporaria Tabulata, Ed, §• Haime. 

The fourth section of the Madreporaria, according to MM. 
Milne-Edwarda and Jules Haime, is that of the Tabulata. The 
researches of L. Agassiz and H. N. Moseley f have eliminated the 
majority of the genera of this section, and have ranged them 
amongst the Hydrozoa and Alcyonaria. Some genera remain, 
but cannot form a homogeneous group, and require considera- 
tion. Milne-Edwards divided the Tabulata into four families — 
the Milleporid», Seriatoporidae, Eavositidae, and ThecidsB. Of 
the first family the genus -Ba^^(?r55y/flf was eliminated by myself in 
1867 1 ; aJid H. N. Moseley, during the voyage of the * Challen- 
ger,' and in the publication of the Report on the Corals in 1876- 
1879, completely revolutionized the zoology of the remainder. 
His researches render it necessary to eliminate all the nine 
remaining genera. 

The Eavositidse, criticized upon the data given by H. N. Moseley, 
have all their genera removed from the Madreporaria except 
some of those of the subfamily JPocilloporina, 

The family Seriatoporidae has to be broken up, and the genus 
Seriatopora is removed from the Tabulata. 

Einaily the Thecidae, although the genus Golumnaria has well- 
formed septa, must follow the Tabulata in the direction urged 
by H. !N". Moseley. 

So the great section Tabulata disappears, and such evidently 
Aporose genera of it as I^ocillojoora a,nd Seriatopora should enter, 
according to Verrill, the Oculinidae, or rather form a family of 

* Third Report Brit. Fobs. Corals, Brit Assoc. Adv. Science (P. Martin 
Duncan). 

t Prof. H. N. Moseley, Report on the Corals, ' Challenger ' Expedition. 
\ Phil. Trans. 1867, p. 6i3 (P. Martin Duncan). 



Digitized by LjOOQ IC 



6 PBOF. P. MARTIN DUNCAN S BEVISION OP THE 

the Aporosa, in consequence of Moseley'e discoveries of their 
remarkable mesenteries. Eesearch has shown that many Madre- 
poraria Aporosa and Perforata have tabulae, with or without 
ordinary dissepiments, for instance species of Lophohelia, Cyatho- 
phora, Astrcdopora, Favositipora, Alveopora, and Madrepora, 

"With regard to the section Madreporaria Itugosa, it is necessary 
to eliminate certain genera of deep-sea corals, and some genera 
from the Secondary rocks, and to place them in the Aporosa and 
Perforata. 

After considering the relations of the Madreporaria Aporosa, 
Madreporaria Perforata, and the old family of the Eungidse, I 
have no hesitation in classifying the Sclerodermic Zoantharia as 
follows : — 

Section I. MADEEPOEAEIA APOEOSA. 
II. MADEEPOEAEIA EUNGIDA. 

III. MADEEPOEAEIA PEEFOEATA. 

IV. MADEEPOEAEIA EUGOSA *. 

The Great Divisions of the Sclerodermic Zoantharia or 
Madreporaria. 

Class ANTHOZOA. Suborder Zoanthaeia Scleeodkrmata 

or MADEEPOEAEIA. 

Sections : — Madreporaria Aporosa, Fungida, Perforata. 

Section MADREPORARIA APOROSA. 
I. Family TuRBiNOLiBiB (pars), Ed. & H. 

II. „ OcuLiNiDA (pars), Ed. & H. 

III. „ PoClLLOPORIDiB. 

IV. „ AsTRiEiDiB, Ed. & H., amended. 

Section MADREPORARIA FUNGIDA. 
I. Family PLSSiopuNGiDiG. 
II. „ FuNGiDiB, Dana (pars). 

III. „ LoPHOSERIDiE. 

IV. ,3 ANABACIADiB. 

V. „ PLBSIOPORITIDiB. 

Section MADREPORARIA PERFORATA. 
T. Family EuPSAMMiDiB. 

II. „ MADRBPORIDiB, Ed. & H. 

III. „ PoRlTIDiB, Ed. & H. 

* This section is not considered, and probably most of its genera are no* 
Madreporarian. 
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Description of the Section Madreporaria Aporosa, 

Section I. MADREPORARIA APOROSA, Milne-Edwards 
and Jules Haime^ Hist. Nat. des Corall. vol. ii. p. 3 
(1857-60). 

The diagnosis given by these authors is positive and negative 
in its cliaracters, and this was necessary, for the sections Tabulata 
and Tubulosa were defined at that time. 

They state :— " The corals of this section are of all the Madre- 
poraria those in which the corallum is the most perfect. A 
complete wall is always associated in tbem with a well-developed 
septal apparatus. The sclerenchyma which composes the coral- 
lum grows in a continuous manner, and forms laminsa of a 
compact tissue, in which the points corresponding with elemen- 
tary nodules often project more than the rest, but are hardly ever 
separated by spaces even of the narrowest kind. The calices are 
distinctly stellate, and only present six septa when young. 
During development the rays formed by the upper edges of the 
septa become twelve in number, subsequently twenty-four, &o. ; 
but the hexameral type remains almost always recognizable by 
the predominant size of the early or first septa over those of later 
age. The interseptal loculi are either open down their whole 
depth or more or less completely closed by synapticula and 
' traverses.' These last may subdivide and form a series of 
superimposed loculi, but each one is independent of the others 
and they never unite to form disk -shaped laminsB, which may extend 
across the visceral cavity and shut it off in a series of stories as 
in the Madreporaria Tabulata and Eugosa " *. 

Now it is evident that in some genera of this section, the septa 
are cribriform, and that the calices of many are polygonal or 
serial, or unsymmetrical in shape. Moreover the hexameral 
arrangement of the septa is not constant ; it may be pentameraJ, 
heptameral, octameral, or decameral. It is true that tabulae are 
found in a few species and genera, and that synapticula exist in 
genera which were not thought to have them by Edwards (feHaime. 

The following is the diagnosis of the Madbepobaeia Apobosa 
as now limited : — 

Madreporaria with simple or colonial forms. Hard structures 

* Hist. Nat. des OoraU. vol. ii. p. 5. 
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usually solid and imperforate. Theca or wall solid, may be epitlie- 
cate. Septa solid near the wall, and usuaUy, but not invariably, 
solid at the further part. Interseptal loculi open throughout, or 
closed more or less by endotheca in the form of dissepiment**, 
tabulae, and stereoplasm. Calices of different shapes. 

Soft parts : — One or more rows of tentacles in relation to the 
septa and interseptal loculi. The disk with one or more oral 
openings or mouths; a mesentery usually in each interseptal 
loculus. Septa usually in multiples of six, or variable in the 
number of their orders. 



The sclerenchyma, or hard calcareous part of the Madrepo- 
raria Aporosa, may consist of the theca or wall of the corallite, 
sometimes of a common colonial wall, of septa, pali, costae, of a 
columella, of endotheca or dissepiments, tabulae or synapticula, or 
stereoplasm, and of exotheca, epitheca, and peritheca. There 
may be basal expansions or mural or epithecal rootlets. The 
epitheca may be free or united to the wall, or may be indistin- 
guishable from it. 

Eeproduction by ova, also by gemmation from different parts of 
the corallum or colony, and increase may occur by fissiparity and 
serial growth. 

Milne-Edwards and Jules Haime divided the section Madre- 
poraria Aporosa into eight families — the Turbinolidae, Dasmidae, 
OculinidsB, Stylophoridae, AstraeidaB, Echinoporidae, Merulinaceae, 
and the EungidsB. 

Of these families the Turbinolidae, Oculinidae, and Astraeidae 
are retained. The first includes the old Dasmidae ; the second 
takes in those Stylophoridae which remain after the elimination 
of the true Stylasters according to H. N. Moseley. The Astraeidae 
absorb part of the Echinoporidae and the Merulinaceae. 

Another family is required, that of the Pocilloporidae, which 
includes the genera Pocillopora and Seriatopora of the old Tabu- 
lata, and is established upon the work of H. N. Moseley and 
Verrill. 

The subfamilies of the Turbinolidae of Milne-Edwards and 
Jules Haime, depending on the presence or absence of pali, are 
absorbed in this revision, and so are the two great divisions 
of the Astraeidae, which only depend upon the entire or dentated 
condition of the edges of the septa. 
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Section MADREPORARTA APOROSA, Ed. ^ H. 

I. Family TURBINOLIDuE * MM. Milne-Edwards ^ Jtdes Haime, 
Hist Nat. des Corall. vol. ii. 1848, arjiend^d. 

Corallum simple or in colonies, in the first instance repro- 
ducing by ova and in the second by gemmation from the wall or 
from an expansion of the basal structures. Wall solid. Septal 
loculi open to the base. Endotheca very rarely present. 



I. Subfamily Turhinolidcd simplices. 

Corallum simple, reproducing by ova, rarely by de- 
ciduous buds. 
II. Subfamily TurbinoUdcs ^emmantes. 

Colony increasing by gemmation; buds free above 
their origin ; no exotheca uniting the corallites. 
III. Subfamily Turhinolidw reptantes. 

Colony growing from basal expansions or stoloniferous 
growths ; exotheca absent. 

The following are the alliances of the family Turbinolid» : — 
AMances : — Smilotroohoida, Flabelloida, Placotrochoida, Turbinoloida, 
Trochocyatboida, Discocyathoida, Haplophylloida. 
The genus Dasmia stands alone. 

Subfam. Turhinolida simplices. 

I. Alliance SMILOTROCHOIDA. 

Simple Turbinolidae with a wall, costse, and septa, rarely with pali. 
Columella absent. Epitheca present or absent. 

Genus Smilotrochus, Ed. & H. 

Subgenus Blagrovia, Duncan. 
Genus Onchotroghus, Duncan. 
Genus Desmophyllum, Ehr. 

Subgenus Javania, Duncan. 
Genus Schizocyathus, Pourtal^s. 
Genus absorbed : — 

MiCROTKOCHUS, T. Woods. 
Genera becoming subgenera : — 

Blagrovia, Duncan; Javania, Duncan. 

♦ This family was divided into two subfamilies by Milne-Edwards and Jules 
Haime on account of the presumed morphological value of pali or paluli. The 
presence of pali having been shown not to be of primary importance (for they 
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The generic characters of Smilotrochus, according to Milne- 
Edwards and Jules Haime, were too specific. The shape of the 
corallum and the nature of the ornamentation are most variable 
quantities. The genus includes the simplest corals, and the 
corallite consists of a wall, costs, and septa only; sometimes 
there is an epitheca. 

Genus Smilotrochus, Milne-Edwarda Sf Jules Haime, 
Hist. Nat, des CoralL vol. ii. p. 70 (1857), amended. 

The corallum is simple, free in adult age, very variable in 
shape, base small ; body straight or curved, cyliudrical or conical, 
or cuneiform, or turbinate, compressed or not. Septa slightly 
exsert and free at their inner edge. Axial space vacant, there 
being no columella. CostsB well developed, not cristate. Epi- 
theca usually does not exist. 

Distribution. — Fossil. Cretaceous : England and Europe. 
Eocene : Europe, Asia. Cainozoic : Australia. 

Subgenus Blagbotia, Duncan. 

The corallum is turbinate or subturbinate, adherent; the 
calicular fossa is very deep ; the costae are covered with an epi- 
theca, and the septa are very numerous. 

Distribution. — Fossil. Eocene of Sind. 

This subgenus absorbs the genus Blagrovia^ nobis, Pal. Ind. 
ser. xiv., Fobs. Corals and Alcyonaria of Sind, p. 28 (1880). 

Genus Onohotbochus, Duncan, Monog. Brit. Fossil Corals, 
Fal. Soc. part ii. n. 1, p. 4. 

The corallum is simple, adherent when young, free when 
adult, tall, slender, tubuliform, straight or hooked, or clavate. 
The septa are few in number, and some unite axially. The costsB 
are small and almost rudimentary. The epitheca is pellicular and 
striated. There is no columella. 

Distribution. — Fossil. Cambridge Upper Greensand : Grey 
and White Chalk, England. 

exist in corals otherwise exceedingly closely allied, and do not appear to be of 
physiological importance), the subfamily OaryophyllinsB of Milne-Edwards and 
Jules Haime is absorbed and abolished. 

About 67 genera have been arranged in this family. On revising them I find 
it necessary to reduce to subgenera or abolish 25, so that this family now 
consists of 42 genera. 
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The genus Desmophyllum was established by Ehrenberg, Corall. 
•des Both. Meer. p. 76 (1834). It contains many recent and fossil 
species, and is eminently Smilotrocboid. There is great varia- 
tion in the shape of indiyiduals of some of the species, and ab- 
normal growths are produced around the base and from the wall 
by the irritation of parasites and any instability of the surface of 
attachment. The forms may grow to a considerable size, may 
adhere by their sides and form groups, and the same species will 
present short, long, broad-based, narrow-based, large and small 
caliced, costulate or non-costulate individuals. 

In some instances the base extends as a film of bard matter on 
the supporting body, and in others there are rootlets. 

The majority of species have no epitheca ; but a recent form 
which cannot be separated from the genus has it. Moseley 
notices that his great Desmophyllttm ingens is covered with an 
abundant dense epitheca"*; and some forms of Desmophyllum 
crista yalli, Ehr., sp.f, have it and others have not. But the 
epitheca is not separable from the wall. 

Ehrenberg's definition, as given by MM. Milne-Edwards and, 
Jules Haime }:, is too contracted in some parts, and not suffi- 
ciently elaborate in others. As amended the genus may stand as 
follows : — 

Genus Desmophtlltjm, Hhr, 1834, amended. 

The corallum is fixed by a large or small base ; the body may 
be long or short, straight, or slightly curved and twisted, with 
or without " rootlets " springing from the wall. CaHce widely 
open, fossa deep ; axial space vacant. Septa numerous, exsert, 
unequal in height, often overhanging the margin. Cost® visible 
near the calice, irregular, often as crests, nodules, or ridges here 
and there on the wall. Epitheca may or may not exist. Surface 
usually smooth or granular. 

Distribution. — decent. Atlantic and Pacific Oceans, Australia, 
Western Patagonian seas, and Mediterranean. — Fossil, Upper 
Tertiary strata of Europe. 

Subgenus Javania, Duncan, JProc. Zool. Soc. Lond, 1876, 
p. 434. 
The base is broad, the calice compressed, the larger septa are 

* Moseley, * Challenger ' Beport, p. 61. 

t Duncan, Proc. Royal Society, p. 133 (1877). 

X Hist. Nat. des Corall. vol, ii, p, 76. 
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exsert ; the tertiaries have costse larger than they are. The epi- 
theca is dense near the base and pellicular near the ealice, and 
festooned. 

Locality, Japanese seas. 

There is no coral closely resembling a SmilotrochuSy Oncho- 
trochus, or DesmopJiyllum which has pali. But the genus ScM- 
zocyathus, Pourtales, so interesting from its budding within the 
calice and producing the death of the parent, comes within this 
Alliance. 

Oenus ScHizoCTATHTJS, PourtaUs, Deep-Sea Corals, Zool, 
Eesults of the Hasslar Exped, 1874, p. 36. 

Corallum simple, without epitheca or costse; no columella; 
pali in front of the last cycle of septa, united in front of the 
penultimate ; propagating by internal gemmation. 

Locality. — Becent, Caribbean sea : Atlantic, Josephine Bank, 
100-760 fms. 

This remarkable genus has but one species, SchizocyatJiusJlssilis, 
in which the growth of the bud splits the parent. 

The shape of the solitary species is long, conical, almost cylin- 
drical, and the wall is marked outside by lines corresponding to 
the primary septa and by rows of dots corresponding to the 
interseptal chambers. 

Lindstrom has described a specimen of Schizocyathus JUsilis, 
Pourt., which he states has an epitheca. He states " that the 
wall proper between the septa consists entirely of the same sort 
of thin epitheca which surrounds the whole outside of the coral, 
or, in other words, there exists no wall as a separate formation 
distinct from the epitheca." It appears that there is a wall 
which every Turbiuolian must have, and that it resembles epi- 
theca, there being, however, no true epitheca. There is more or 
less stereoplasm in the interseptal loculi. The same author 
states that the growth is not a gemmation but an interrupted 
and then continued growth of the same individual*. 

The genus MicrotrocJius, T. Woods, was founded upon one 
specimen of a very young coral. It can hardly remain in the 
classification, and had better drop until further evidence comes 
to hand regarding its mature form. 

♦ " Contributions to the Actinology of the Atlantic Ocean," 1877, p. 18, 
K. Svenska Vetenskaps-Akad. Handl. xiv. No. 6. 
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II. Alliance FLABELLOIDA. 

Simple Turbinolidse, fixed or free, with or without rootlets, more or less 
compressed and flabelliform or cuneiform. Calice elongate elliptical or 
short. Septa large, exsert or not Columella parietal. Costee variable, 
often crested or spined. Epitheca pellicular or membranous. Rarely 
increasing by deciduous gemmation from the wall. 

Genus Flabbllum, Lesson. 

Subgenus Blastotrochus, Ed. & H. 
Genus Rhizotroghus, Ed. & H. 
Genus Thysanus, Duncan. 
Genera absorbed : — 

Vasilium, T. Woods; Phyllodes, Philippi; Ulocya- 
•^Hus, Sars. 
Genus placed as a subgenus : — 

Blastotrochus, Ed. & H. 

Genus Elabellum, Lesson, IHustr, de ZooL 1831, amended. 

Syn. Vasilium^ T. Woods ; Phyllodes, Philippi ; TJlocyathus, 
Sara. 

The corallum is simple, straight or bent, more or less compressed, 
fan-shaped. The calicular fossa is narrow and deep, usually 
long, rarely widely open. The columella consists of a few 
trabeculfiB from the inner ends of the septa. The septa are 
numerous, and reach up to or beyond the wall. The costae may 
be crested, spined, or simple. The base may be attached or may 
become free, broad or pedunculate. Eootlets from the wall occa- 
sional. Epitheca pellicular, rarely dense. 

Distribution, — Recent, Almost universal. — Fossil, Eocene : 
Europe, Asia. Miocene: Europe, West Indies. Cainozoic: 
Australia and New Zealand. Pliocene : England and Europe. 

This large genus is closely allied to the compressed forms of 
JDesmophyllum, It may be divided into sections, which are not of 
Bubgeneric value however : — 

1. Corallum flabelliform, subpedicellate, and becoming free. 
Wall nearly smooth on the two faces, and with small crests on 
the sides. 

2. Faces of the wall with crests as well as the sides. 

3. Wall with smooth faces, but with stout spines on the sides 
of the corallum. 

4. Wall smooth, neither crests nor spines. 
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5. Largely fixed when young and becoming free ; having spines 
on the sides. 

6. Corallum always fixed. 

Some of the deep-sea species described by Moseley have widely 
open calicos and angular outlines. The Eocene forms ally the 
genus to SmilotrocJius, Vasilivm, Tennison Woods, a genus 
with one species, appears to be so closely allied to Flahettum that 
it should be absorbed *. 

Subgenus Blastotbochus, (genus) Milne-Edtoards S[ Jules 
Haime, Hist. Nat, des Corall, vol. ii. p. 99 (1857). 

Corallum simple and fixed ; calice elliptical ; columella rudi- 
mentary and produced by trabeculaB from the septal ends. Septa 
non-exsert. Epitheca smooth. Soft parts pink and red. Budding 
occurs at the sides between the calicular margin and the base, 
and the buds fall ofi^ and grow. 

DiHribution, — Becent. Philippines. 

The parent seems to be fixed, and probably the buds get fixed 
after separation. 

The species which have been included in the next genus are 
rather difficult to classify satisfactorily. 

In 1848 MM. Milne-Edwards and Jules Haime described the 
genus Bhizotrochus as follows : — The corallum is simple, subpedi- 
cellated, and adheres by the means of root-like prolongations, 
which come from the surface of the epitheca and reach down after 
the fashion of adventitious roots. There is no columella. The 
septa are broad and not exsert, and they unite with those of the 
opposite side of the calice by their inner ends. 

The typical species was Bhizotrochus typuSy Ed. & H., from 
Singapore (op, cit, vol. ii. p. 98). It has a succession of hollow 
rootlets, an epitheca which permits the costaB to be seen under it, 
and a very deep compressed calice. 

In Bhizotrochus ajinis, nobis (Madrep. Deep-Sea, H.M.S. 
* Porcupine,' Trans. Zool. Soc. Lond. vol. viii. pt. v. p. 323, 1873), 
the epitheca comes up to the very margin, is striated and coarse, yet 
is inseparable from the wall and, indeed, not to be distinguished 
from it. The radicles are large and are offshoots of the epitheca. 
The coral without the radicles is very closely allied to the broad- 
based, slightly compressed Flahellum ruhrum from New Zealand. 

* T. Woods, Proo. Linn. Soc New South Wales, vol. iii. 1878-79, p. 43. 
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Bhizotrochus fragilis, Pourtales (Deep-Sea Corals, Illustr. Cat. 
Mas. Comp. Zool. Harvard, 1871, No. iv. p. 17). The septa of 
the 1st and 2iid orders meet in the centre of the deep fossa, 
and the corallum has an exquisitely fine pellicular epitheca 
ornamented with curves and Vandykes, vrhich is not to be distin- 
guished from a wall. There is no theca in the ordinary sense. 
The rootlets are small, and their cavities are continuous with 
those of the interseptal loculi. 

Bhizotrochus tulipa of the same author (Hasslar Corals, 1874, 
p. 39) has exsert septa besides the rootlets ; otherwise it re- 
sembles the other species. 

Now the species are clearly divisible into those with a well- 
developed rough epitheca and those without one, and in the latter 
instance the wall is really epithecate. It is by no means sure 
that the rough epitheca is not mural. 

Genus Rhizotbochus, MM. Milne-Edwards Sf Jules Haime, 
Hist, Nat, des CoralL vol. ii. p. 97 (1857), amended. 

Corallum simple, tall or short, cylindrical, compressed more or 
less, and with a compressed or circular calice. Calice with a deep 
fossa and thin septa, which are usually not exsert and never 
much so. The columella is absent, and the septa either unite by 
a few trabeculae or join across the axial space. The wall is very 
thin, and resembles pellicular or opaque epitheca. Costae rudi- 
mentary or absent. The epithecate wall is produced in the 
form of rootlets, which are hollow and communicate with the 
visceral cavity. Corallum attached by the rootlets and base. 

Localities, — Eecent. Mediterranean ; Florida seas ; Pacific. 

Genus Thtsanus, Duncan, Quart, Joum, GeoL Soc. vol. xix. 
1863, p. 430, amended, 

Corallum simple, becoming free with age. Elongate, com- 
pressed, low, pedicellate at one end of the long base. Calice 
loDg, narrow, shallow, elongate, elliptical. Septa numerous, 
radiating more or less from the end of the calice, which corre- 
sponds with the basal pedicel, granular, minutely spinulose. 
Columella small, parietal. Cost© well developed, converging to 
pedicel, granular, minutely spined. A groove may or may net 
traverse the base. Epitheca variable. 

Distrihution, — Fossil, Miocene : "West Indies. 
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III. Alliance PLACOTROCHOIDA. 
Simple Turbinolidse, free or attached, compressed, with an essential, 
more or less lamellar or elongate columella, rarely with pali. 

Genus Placotrochus, Ed. & H. 
Genus Sphenotrochus, Ed. & H. 
Genus Nototrochus, Duncan. 
Genus Placocyathus, Ed. & H. 
Genus Platytrochus, Ed. & H. 

Genus Placoteochts, MM. Milne-Edwards 8f Jules Ifaime, 
Ann. des Sci. Nat. 3* ser. t. ix. p. 282 (1848), amended. 

The corallum is simple, straight, cuneiform, flabelliform, and 
compressed or cornute, or more or less cylindrical and compressed. 
The columella is essential and is lamellar, horizontal, sharp, and 
entire at the surface, or crenulated. Septa exsert or not. Costse 
developed, and often in crests or spinulose. 

Localities, — Becent. Chinese seas, Philippines, N. Australia. — 
Fossil. Miocene of West Indies, Australia, Europe. 

This is a well-marked genus, and some of the species are much 
compressed and extended laterally ; others are deltoid and com- 
pressed; and one Sicilian form is cornute, with an epitheca. 
The lamellar and essential columella is very characteristic. 

G-enus Sphenoteochus, MM, Milne-Edwards 8f Jules HaimCy 
Hist. Nat. des Corall. vol. ii. p. 65. 

The corallum is free, straight, cuneiform, compressed. Septa 
exsert or not ; the principal reach the essential lamellar columella, 
which is lobed or knobbed at the free surface on the floor of the 
elliptical calice. Base bluntly pointed, truncate, or emarginate. 
Costse projecting straight or more or less in zig-zag. Lateral 
costsB crested or not. 

Localities. — Becent. Mediterranean and N. Africa ; coast of 
Brazil ; European coasts of N. Atlantic ; S. Australian coasts. — 
Fossil. Cretaceous : Germany. Eocene of France, Belgium, and 
Alabama. Miocene of France and Germany. Pliocene of 
England. Cainozoic : Australia and New Zealand. 

The species described by M. de Fromentel from the Cretaceous 
of France would appear to be more like a Flacotrochus than a 
Sphenotrochus . 

There is a common little simple coral in the Tertiaries of Aus- 
tralia which has given the Bev. T. Wooda and myself much 
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trouble. It was at first placed in the genus TurhinoUa, then 
in Caryophyllia, then in Deltoct/athus and in a new genus of Mr. 
Wood'8, J^otoeyathus*, Fortunately some excellent specimens 
have lately come to hand, and there is no doubt that the pro- 
jection of the tertiary septa in front of the secondaries is not a 
palus but a paliform lobe. There is a decided columella with 
nodules upon it. The form Oa/ryophylUa viola^ Woods and 
Duncan, must come under a new genus, Nototrochus, 

Genus NoTOTBocHus, gen. nov. 

Syn. Notocyathu8^ Woods. 

The corallum is cuneiform, compressed, free, with a widely 
open elliptical calico. Columella formed by the septal ends and 
by intermediate solid tissue, elongate, more or less lobed or 
nodular where free. Septa unequal, arched near the margin; 
primaries longest ; secondaries shorter than tertiaries, joining 
these last by lateral processes and by inner end also. Tertiaries 
uniting in front of secondaries, and joining with an offshoot of 
the columella, which is produced as a paliform lobe. Paliform 
lobe before primaries also. CostaB vary in length, trifiircating 
low down, subequal at the calice ; interseptal spaces wide. 

Distribution* — FosHl. Tertiary : Australia, New Zealand. 

G^nus Placoctathits, MM. Milne-Edwa/rds Sf Jules Saime^ 
Arm. des 8ci, Nat, 3® s6r. t. ix. p. 328 (1848), amended. 

The corallum is simple, free or fixed, pedicellate, or with a 
broad adherent base. Shape more or less flabellar, curved or 
straigbt, compressed. Septa exsert or not. Columella lamellar. 
Pali in more than one crown, usually only before the penulti- 
mate and antepenultimate cycles, but occasionally only before 
the larger septa, and before all the cycles except the last. CostsB 
visible or not ; with or without epitheca. 

Distribution, — Becent, Position unknown. — Fossil, Eocene of 
Sind, Asia. Miocene of Antilles. 

The genus, as amended, combines all the species of Flaco* 
cyathus very naturally. 

* PaliBont. of New Zealand (Wellington), Cat Mus, QeoL Survey Dep. pt. iv, 
(1880), 

MNN. JOUBlf. — ZOOLOGY, TOL. XVm. 2 
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Genus PiiAtttbochus, MM. Mitne-Edwards If Jule% Raime, 
Ann, des Set. Nat. 3* s6r. t. ix. p. 246 (1848), 

The coralliun is simple, straiglit, cuneiform, and non-adherent. 
The coUumella is essential, elongate, and fascicular, and has a 
free papillary edge. The septa are broad and exsert. The wall 
is naked, and there are two kinds of costae : those on the 
middle of the broad surfaces of the corallum enlarge towards the 
cab'ce, and those on the edges of the corallum near the base are 
extended and large. The compressed base is with or without a 
conical point. 

Distribution. — Fossil. Eocene : Alabama. — Secent. Australian 
seas? 

This genus was founded to include two species from Alabama 
which had been placed by Lea amongst the Turbinolians, and 
one of them in the genus Endopachys by Lonsdale. The forms 
are remarkable, and very Placotrochoid in appearance. There is, 
however, a lamellar fascicular columella, and the extension of the 
costae is almost unique. 

IV. Alliance TURBINOLOIDA. 
Simple Turbinohdss, free or attached, straight, conicO'Cylindrical, rarely 
cornute. Septa uniting more or less with a styliform columella which 
projects. Some forms with pali, with or without a columella. 
Genus Turbinolia, Ed. & H. 

Subgenus Stylotrochus, E. deFrom. 
Genus Stylocyathus, d'Orb. 
Genus Conocyathus, d'Orb. 
Genus Bistylia, Tennison Woods. 
Genus Trbmatotrochus, Tennison Woods. 
Genera absorbed: — Plburocyathus, Keferstein, by Stylo- 
cyathus, d'Orb. ; Stylocyathus, Reuss, =Stylocya- 
THUS, d'Orb. 
Stylotrochus becomes a subgenus. 

Q-enus Tuebinolta, MM, Milne-Edwards Sf Jules Saime, Hist. 
Nat. des Coralh vol. ii. p. 60. 

The corallum is simple, free, straight, and conical, rarely curved 
or cornute. The calico is circular in outline. The columella is 
essential, and projects in the calice like a stylet. The septa are 
exsert. The costse are lameUar and project, are straight and 
perfect. Intercostal spaces with or without fossettes. 

Distribution. — Fossil. 'Eoqquqi England, France . Oligocene 2 
Germany.— i^ecew^. Caribbean Sea ? 
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There is a very marked fades in all the species of Turhinolia, 
which are eighteen in number, eleven having lived on the English 
area during the Eocene. There are three species recorded from 
the Lower Oligocene of Gtermanj. 

The number of septa is not great, and the species may be 
grouped under four heads : — ^Those with four cycles incomplete ; 
those with three cycles ; those with three cycles of septa and the 
costae of a fourth cycle ; and those with the third cycle of septa 
incomplete. The columella is a styloid process arising from the 
base within, and some septa always unite with it. 

The genus is comparatively isolated ; some species of the genus 
8phenotrochu9 resemble some of the Turhinolice with stout 
costsB, but the other distinctions are evident. 

There is a genus of M. de Fromenters, which was established 
from a single specimen of one species. It only differs from IW*- 
hinolia in having a curved cornute corallum and no "fossettes " 
between the costae. This last character is not invariable in the 
genus TurhinoUa, This genus Stylotrochus (Pal. Erang., Zooph. 
Cret. pi. viii.) is of Cretaceous age, and I place it as a subgenus. 

Sismondi names a species from the Italian Tertiaries. 

Gtenus Sttlocyathtjs, d'Orhigny^Notemr les Folyp.foss, 
p. 5 (1849). 

Syn. Pl&urocyathusy Kefst. (de Fromentel, Pal. iVan§., Zooph. 
Terr. Cr^t. pi. viii.). 

The coraUum is subturbinate, subpedicellate, curved, and free. 
The columella is stylif orm or compressed . The septa are exsert, 
and there are pali before all the cycles except the last. An 
epitheca is well developed, and extends more or less to the cali- 
cular margin. 

Distribution, — Pomh Cretaceous, Eocene, Oligocene : Europe. 

Fleurocyathus, Kefst., is not generically distinct from the 
above. It is straight, free, has costse which are smooth, and a 
styloid columella. The only distinction is the presence of the 
epitheca in Stylocyathus, d'Orb. Eeuss named Pleu/rocyatliua 
StylocyathuSy having been unaware of d*Orbigny's genus (see also 
pages 26 and 27 of this Eevision). 

There is a great difficulty in placing the next genus with any 
of the alliances of the Turbinolidse ; and it had better come in as 
one of the Turbinolian alliance . 

2* 
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Gtenus CoKOOTATHxrs, d^OrUgny^ 1849. 

The corallum is free, conical, trochoid, straight, the costs are 
sublamellar, the septa are exsert and strongly echinulate on the 
sides. The columella is absent ; and there are pali before the 
penultimate cycle of septa. 

Distribution. — Fossil. Miocene of Mayence ; Cainozoic, Aus- 
tralia. — Beeent. South-Australian and New-Zealand seas. 

Oenus BisTTUA, l^nison Woods, Trans. Phil. Soe, Adelaide, 
8. Australia, 1877-78, p. 114. 

Corallum simple, conico-cylindrical, attached. Columella a 
double style. 

Distribution. — Fossil. Tertiary deposits of Australia. 

There is much difficulty in placing the next genus; and 
indeed it would be insuperable were it not for the admirable 
drawing of one of the species. The description of the genus 
Trematotrochus by Tennison Woods is very short ; but the light 
thrown on it by the illustration is very, but not perfectly, 
explanatory. 

Mr. Tennison Woods differentiates as follows : — 

Genus Teematoteochtts, T, Woods, Froc. Boyal Soc. New South 
Wales, vol. xii. 1878, p. 69, fig. 2. 

" Corallum free ; visceral chambers free. Septa distinct, only 
united in the middle. Pali exsert. No endotheca or synapticula. 
Wall perforated." 

The figure and the description of the species indicate that 
the septa are stout, not perforate, and that the perforations are 
perfectly symmetrical, and in the intercostal spaces only. The 
*^ pali " are not more than paliform lobes or dentations around 
the circular axial space which is bounded by the united inner (not 
middle) ends of the septa. The appearance is that of a species 
of Turbinolia or Conocyathus, with the costsB not so projecting 
as is usual. The intercostal dimples of the Twrbinolia of the 
Eocene of Bracklesbam do not perforate ; and they are on either 
side of a line running down the intercostal spaces ; but the 
waU is very thin, and often wears away diiring fossilization. 
The arrangement of the septa in Trematotrochus is, however, 
different from that of any species of Turbinolia. 
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The form described by Mr. Tennison Woods may then be thus 
described generically :^ 

Gtenus Tbematotbochits, T. Woods, amended. 

Corallum simple, regularly conical, elongated, free. Calice 
circular, with a well-developed margin. Columella none. Septa 
few, short ; those which are large and equal extend close to the 
axial space, and form a tube-like space. A cycle of rudimentary 
septa corresponds to cost® which are nearly as large as those 
of the other septa. Paliform nodules on the primary septa. 
Intercostal spaces regularly fenestrated? Neither endotheca 
nor synapticula exist. 

IHstribution. — Fossil, Miocene or Cainozoic : Australia. 



V. AlUance TROCHOOYATHOroA. 

Simple Turbioolidae, with wall, costae with or without epitheca. Pali 
in one or several crowns, or absent. Columella fasciculate. Shape 
variable. 

Genus Trochocyathus, Ed. & H. 

Subgenus Tropidoctathus, Ed. & H. 
Subgenus Thecocyathus, Ed. & H. 
Subgenus Blanfordia, Duncan. 
Gtenus Deltocyathus, Ed. & H. 
Genus Odontocyathus, Moseley. 
Genus Leptocyathus, Ed. & H. 
Genus Paracyathus, Ed. & H. 
Genus Hbterocyathus, Ed. & H. 
Genus Caryophyllia, Lmk. 

Subgenus Acanthocyathus, Ed. & H. 
Genus Stenocyathus, Pourtal^s. 
Genus Ceratotrochus, Ed. & H. 
Genera absorbed : — 

Aplocyathus, d'Orb. 5 Stbphanocyathus, Seguenza; 
Platycyathus, E. de From. ; Bathycyathus, Ed. 
& H. ; DuNOCYATHUS, T. Woods } Blastocyathus, 
Reuss; Conotrochus^ Seguenza; Epitrochus, E. de 
From.; Pleurocyathus, Moseley, Keferstein, and 
E. de Fromentel ; Crispatotrochus, T. Woods. 
The genera Tropidocyathus, Ed. & H., Thecocyathus, Ed. & H., 
Blanfordia, Dune, and Acanthocyathus, Ed. & B.,, become subgenera. 

The Trochocyathoid alliance is a large one, and contains genera 
which have persisted from the age of the Lias to the present time ; 
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others which have endured from the Cretaceous age to the pre- 
sent day, and some which flourished during the Eocene and still 
exist. Some genera are dwellers in the deep sea. Any turbi- 
nate-shaped species of the genus Trochocyathm and any form of 
the genus Ceratotrochus may be taken as the types of the two 
great groups of the alliance, the one with and the other without 
pali. 

Genus Teochoctathtts, MM, MUne-Edwarda if Jules Saime, 
Ann. des Set. Nat. 3*^ s^r. t. ix. p. 300 (1848), amended. 

Syn. AplocyatTius^ d'Orb. ; Stephanocyathus^ Seguenza ; Platy- 
cyathus, E. de From. 

The corallum is simple, pedunculate or subpedicellate, or 
merely shows the trace of a former adhesion. The shape may be 
elongate, turbinate, subturbinate, straight, curved, compressed 
or not, or more or less discoid and flat. The calice is deep or 
widely open. The septa are long and usually some are exsert. The 
pali are in two crowns. The columella is formed of trabeculae, 
is essential, and may or may not be papiUary. The costse may 
or may not be well developed, crested, spined, or simply projecting. 
Epitheca variable. 

Distribution, — Fossil, Lias to Eecent. Fossil forms world- 
wide. — Recent, "West Indies, South- Australian seas. 

The genus is a large one, and should include some subgenera. 
Its species have been divided into the following groups by 
Milne-Edwards and Jules Haime : — Trochocyathi striati, with 
the wall marked with but slightly projecting costae ; and iDrocho- 
cyathi armigeri, with the costse well developed, crested, spined, 
or warty. In both of these divisions the shape of the coral is 
very variable. 

Subgenus Teopidoctathtjs, Ed, Sf H, 

The corallum is compressed ; the wall is naked, and has a basal 
expansion. Pali before all the cycles except the last, and they 
form more or less marked chevrons. 



Subgenus Theoocyathus, Ed, Sf H. 

The epitheca surrounds the wall and reaches the calicula 
margin. Corallum with a fixed and broad base, or not fixed. 



Digitized by LjOOQ IC 



FiLMILIES AND OENEBA OF THB If ABBEPOBABIA. 23 

Subgenus Blaitpobdia, (genus) Duncan, Fossil Corals and 
Alcyonaria ofSind, Pal, Indica, Sect. xiv. pt. 2, p. 73 (1880). 

Corallum cyclolitoid or nummiform in sliape, with a flat base. 
Calice open, axial space shallow, and columella deep and small. 
Septa numerous, close. Pali before all the septa except those of 
the last order, small ; union of the septa very usual, on both 
sides of a long primary. Epitheca pellicular, binding the cost® 
to the discoid base. 

Distribution, — Fossil, Eocene: Sind, Asia. 

This subgenus includes a remarkable form which commences 
upon a Nuraraulite, and the epitheca is very pronounced. 

Gtenus Deltoctathts, Wl/ne-Edwards Sf Jules Maime, Hist, 
Nat. des Corall, vol.ii. p. m (1857). 

Corallum simple, discoid or cup-shaped, free, and without trace 
of former adhesion ; calice subplane ; columella fasciculate. Pali 
well developed, exsert, unequal, before the cycle of septa except 
the last, arranged in chevrons or deltas. Septa usually exsert 
except the last cycle. Cost© exceedingly variable in their deve- 
lopment, especially the primaries spined or not. 

Distribution, — Fossil. Miocene, Pliocene: Europe, Australia? — 
Becent, Caribbean Sea, N., E., and S. Atlantic, Corean Sea, Pacific. 

Q-enus Odontocxathxis, Moseleyy Beport on Corals * Challenger* 
Exped. p. 148 (1881). 
Corallum deep saucer-shaped, with straight sloping sides and 
a broad flat base, free, but with "a scar of former adhesion. 
Columella fasciculate. Pali in three crowns. The broad base is 
composed of fused radiating tuberculate spines, which project 
like the spokes of a wheel all round the base of the wall. 
Distribution, — Becent. "West Indies. 

Q^nus Lbptoctathits, Milne-Edwards Sf Jules Haime, Hist. 
Nat, des Corall. vol. ii. p. 60 (1867). 

Syn. EcmesuSf Phil. 

Corallum simple, very short, subdiscoid, free, and without trace 
of former adhesion. Wall with simple costsd, Calice circular 
and excavated in the centre. Columella papillary. Septa exsert ; 
and there are denticulafce pali before all the septa. 

Distribution. — Fossil. Eocene: England, Europe, India? — 
Becent. Caribbean Sea, Azores, Josephine Bank ? 
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Gknus Pabaotathus, MUne^Udtoards 4c Jules Haime^ HUt. Nai. 
de% Qorall, vol. ii. p. 52 (1867). 

Corallum simple, sabtiirbioate or yariable in sbape, fixed with 
a broad base ; calice circular or elKptical, open. Columella fas- 
ciculate, papillary at the surface, depressed centrally, raised where 
its outer papillsB are with difficulty distinguished from the pali. 
These are numerous, and before all the cycles of septa except 
the last, and the youn^st are the largest, often bilobed and pro- 
jecting, often granular. Septa close, subequal, not very exsert, 
granulated. Cost» indistinct or fairly developed, fiudimentary 
epitheca rarely present. 

Distribution. — Fossil, Eocene: Europe, England. Miocene, 
Pliocene: Europe. — Becent. Mediterranean, Indian Ocean, 
Pacific, California (Pearl Islands), Caribbean Sea, N. Atlantic, 
Josephine Bank. 

The genus PlatycyathuSy E. de Prom. Pal. Fran§., Terr. cr6t., 
is a discoid Trochocyathus^ and is therefore absorbed. 

Oenus Hetsbocyathus, MUne-Edwards Sf Jules Maime, Hist. 
Nat. desOorall vol. ii. p. 61 (1857). 

Corallum simple, the base growing more or less entirely over a 
small shell upon which it is fixed. Calice as large as the base, 
subcircular. Columella feebly developed, and composed of 
slender points. Septa very exsert, thick, and unequal, in four 
cycles with an incomplete fifth. The septa of the last cycle more 
developed than the penultimate septa ; and they diverge slightly 
from their neighbours of the higher orders. Pali very slender, 
denticulate, before all the septa. "Wall with distinct equal cost®. 
No epitheca. 

Distribution. — Becent. Philippine, Corean, and East- African 
seas. 

Semper states that there are fossil species (Die natur. Existenz. 
der Thiere, pt. ii. p. 167, 1880). 

The figure given by the authors of the genus indicates that a 
Sipunculid worm lives in the base of the coral, communicating 
with the outside by means of small openings. Some forms grow 
upon dead Cerithitim-QhellB which are occupied by a Sipunculid. 

Genus Cabtophtllia, Lamarck^ Syst. Anim. sans Verteb. 
1801, p. 370, amended. 

Corallum simple, with a broad or narrow adherent base, or 
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bluntly or sharply pointed at the non-adherent base; shape 
variable, low and broad, comute, compressed or not, cuneiform, 
turbinate, subturbinate, elongate, often enlarging near the calice. 
Calice circular or elliptical, deep or moderately deep. Septa 
variable in the number of cycles. Pali well developed in one 
crown. Columella fascicular, twisted, often ending in blunt 
processes. Costas distinct or not, crested or spined rarely, 
Bpitheca pellicular or absent or dense. Endotheca very rarely 
exists. 

Distribution. — Fossil. Cretaceous : England, Europe, Southern 
India. Eocene : Europe and Asia. Miocene, Pliocene : Europe. — 
Recent. Littoral and deep sea, v6ry general. 

The essential generic attributes are the simple corallum, fasci- 
cular trabeculate columella, and a single crown of pali. Groups 
of individuals are sometimes found ; but the apparent compound 
corallum is produced by the accidental adhesion of ova to the 
outside of the corallum of the parent. 

Subgenus Acakthoctathus. Eorms with spines on the lateral 
or larger costse. 

The genus Bathycyathus, Ed. &H.,is absorbed in Oaryophyllia. 

Blasfocyathus, Eeuss, is a Oaryophyllia with accidentally adhe- 
rent buds. 

IhmocyathuSf T. Woods, Proc. Linn. Soc. New South Wales, 
vol. ii. 1878, p. 305 : — " Corallum simple, parasitic ; base and 
side immersed in a calcareous organism. One row of pali." 

Li the determination of the species it is mentioned that the 
edges of the septa are denticulate, or set with irregular lobes and 
points. Columella papillary. Diameter 2 millim. 

Distribution. Port Jackson. 

I think that the description of the solitary specimen of the very 
small coral can hardly be of sufficient value, and that the genus 
must be absorbed. 

Genus Stengctathits, FourtaUs^ lllustr. Gat, Mus. Comp. Zool. 
Sarvardy No. iv.; Deep-Sea Corals^ 1871, p. 9. 

Corallum simple, free, very elongated, and of nearly equal 
dimensions throughout. A single crown of pali. A columella of 
one or more twisted processes. Epitheca absent. 

Distribution. — Becent. Caribbean Sea and Azores. 

The genus has some of the features of Onchotroehus, but 
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differs decidedlj. The costal tubercles are hollow, and communi- 
cate with the visceral cavity. There is some doubt about the 
epitheca, some specimens having it according to Lindstrom (see 
liis elaborate morphological description, op. eit, p. 19.) 



Gfenus Cbbatoteochits, MM, Milne-JEdwards Sf Jule% Saime, 
Ann. dea Sci, Nat, 3^ s^r. t. ix. p. 248 (1848), amended. 

Syn. Conotrochusy Seguenza ; Epitrochus^ E. de Fromentel ; 

Orispatotrochus, T. Woods ; Fleurocyathus^ Moseley ; KoHo- 

trochuSj Woods. 
The corallum is simple, subpedicellate, and free in the adult 

state, cornute, long or short, compressed or not ; calico circular 

or elliptical. Septa large and usually exsert, or not appearing 

above the calicular margin. Columella fasciculate. The costsD 

are distinct to the base, and are ornamented or spined or plain, 

or are hidden and are not ornamented. Epitheca present or 

absent. 
Distribution, — Fossil. Eocene, Miocene, Pliocene : Europe. — 

Recenty widely distributed. 

This genus is a Smilotrochoid with a columella fasciculate in 

character ; and it would resemble many Trochocyathi were their 

pali removed. 

GonotrochuSy Seguenza, is merged into Oeratotrochus by general 

consent. 

The genus IJpitrochuSy E. de From., Pal. Erang., Zooph. Cr6t., 

diagnosed to receive a single specimen of one species, appears to 

be a young CeratotrochtiSy and should lapse. 

CrispatotrochuSy T. Woods, is probably a Oeratotrochus, 
Koilotrochusy T. Woods, Proc. Linn. Soc. New South Wales, 

vol. ii. p. 313 (1878) : — CoraHiun simple, free, without trace of 

adherence ; no epitheca. Costse distinct, simple, prominent. 

Columella rudimentary, confined to a few papillary projections at 

the base of the deep and wide calicular fossa. Septa four, slightly 

exsert. 

The calicular fossa is deep and wide. 

Locality not given by Eev. T. Woods ; but as he refers a form 

called Smilotrockm vacutiSy T. Woods, to this genus, probably it 

is a fossil form. Australian Tertiary- 
It appears that this is an aberrant type of Oeratotrochus, 
Moseley gives the generic name Pleuroeyathus to a form irom 
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Banda Island, East Indies, 60 fms., wUch he aUies with Dun- 
cania. The species was described from one specimen only*, 
which, however, is well preserved. The following is the generic 
diagnosis : — " Corallum conical, attached by its side ; entirely 
covered by a thin, plicated, coloured, bark-like epitheca, which 
rises higher than the margin of the calicle. Wall of the calicle 
very thin, except near the margin, where a zone of stereoplasma 
is developed, soldering together the outer regions of the septa 
where they arise from the wall. The lower part of the caUcle 
devoid of stereoplasma or other filling. The columella composed 
of several flattened pillars." 

In the description of the species we learn that the epitheca, in 
its upper region, is thrown into a series of longitudinal costal 
folds, which are equally developed and only very sHghtly promi- 
nent. The rounded edges of the primary and secondary septa can 
just be seen above the level of the margin of the calicle. The 
waU is very thin. The columella is formed of four flattened pil- 
lars, fused together below, but free at their tips, and it projects 
in the fossa. Height of specimen 8 millim. 

Stereoplasma is a name given by Lindstrom to a substance 
which connects septa (environing their free edges in some Palaeo- 
zoic corals), stretches across interseptal loculi irregularly, and 
sometimes fills up the lower part of the inside of the corallum, 
constituting a BoHd mass there. It is to be distinguished from the 
true endotheca. Its presence as thin, solid, membrane-looking 
layers is excessively variable in the same species, and it is only 
of classificatory importance when it fills up the bases of corallites 
or accumulates near the wall in the interseptal loculi, to diminish 
the calibre of the coral within, and to add to the strength and 
thickness of the walls. 

The presence of an epitheca is not of generic value ; and the 
longitudinal folds mentioned in the description of the species 
above are in the position of costse. 

The adhesion by one side is remarkable, and is often the case in 
Ghuynia^ but it is not generic. 

Keferstein and E. de Eromentel have both utilized this generic 
name. 

The generic characters of the form are the conical and pedun- 

* Beport on Corals, Deep-Sea Madreporaria, 'Challenger/ Zool. vol. ii. 
p. 159 (1881). The provisional title to this beautiful volume does not give the 
name of the author, H. N. Moseley, F.R.S.' 
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culate sliape, the barely exsert numerous septa without pali, and 
the essential &sciculate columella. It is not separable from Cono- 
trochus ; and one of the species of this genus, now merged into 
Oeratotroehus, has in some of its individuals stereoplasma joining 
the septa near the margin, and a bark-like epitheca. The reasons 
for joining Conotrochus and Ceratotrochus are evident ; and I 
place Moseley's interesting form, so beautifully figured by him, 
in Ceratotrochm, Ed. & H. 



VI. Alliance DISCOCYATHOIDA. 

Simple Turbinolidse, discoid in shape, not increasing much in height 
with growth. Free or not. With or without pali in one crown. Goln- 
mella variable ; epitheca also. 

Genus Discocyathus, Ed. & H. 

Genus Brachytrochus, Duncan. 

Genus Sabinotrochus, Duncan. 

Genus Stbphanotrochus^ Moseley. 

Genus Discotrochus, Ed. & H. 

Genus Cyclocyathus, Ed.&H. 

Genus Brachycyathus, Ed.&H. 

Genus Anthbmiphyllia, Pourtal^s. 

Genus Fungiacyathus, Sars. 

Genera absorbed : — Patbrocyathus, Duch. & Mich. ; Brachy- 
TROCHUS, Reuss. 

Whilst admitting the necessity of recognizing discoid species 
of the genus Trochocyaihuz^ there are stiQ several genera which 
can hardly come within that genus or its alliance, and which con- 
tain discoid, low, cup-shaped forms, with and without pali in one 
row. 

The genera DiscocyatJiua^ Cyclocyathus, Discotrochus, Brachy- 
cyathus, Brachytrochus, Sabinotrochus, and Stephanotrochus form 
an alliance, the Discocyathoid ; and their very common facies is 
not interfered with by the fact that one genus has no columella 
and another a lamellar one, three others having them essential 
and fasciculate. 

Genus Discootathtts, MM. Milne-JEdwards ![ Jules Kaime^ 
Ann. des 8ci. Nat. 8* s6r. t. ix. p. 296 (1848). 

The corallum is simple, free, and discoid, with a flat horizontal 
wall covered with a concentrically folded epitheca. The septa 
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are broad and exsert ; the pali are in one crown ; and the columella 
is essential and lamellar. 

Distribution. — Fossil. Inferior Oolite : England and France. 

In 1865 Beuss found a small broad-based coral in the Oligo- 
cene sands of Nieder Kaufungen, for which he proposed a new 
genus, Brachytrochus (" Zur Fauna des Deutschen Oberoligocans," 
Sitzungsb. der math.-naturwiss. Classe der kais. Akad. der 
Wiss. Wien, 1865, p. 619). The specimens were not of mature 
forms, and were very small ; so that Brachytrochus Speyeriy'Reu&B, 
is a doubtful species, and the genus must lapse. I have utilized 
the naine, howeyer, as follows : — 

Genus Braohttbochits, Duncan (non Beuss), Proc, Zool, Soc, 
Lond. 1876, p. 436. 

The columella is short and shallow, cup-shaped, with a rounded 
free base. The calice is circular in outline, widely open and deep 
centrally. The septa are close, moderately exsert, and papillose 
near the axial space, and slightly dentated on the free margin. 
There is no columella. The costae, profusely granidar, are mode- 
rately developed, and are not seen on the centre of the base. The 
base is usually deformed and perforated, as it is the home of an 
annelid. 

Distribution, — Becent. Gaspar Straits, 12 fms. 

The papillary endings to some of the septa in this genus 
simulate pali, and the costsB are not very prominent structures. 

Genus Sabinoteochtts, Duncan, Madrep. of Deep Sea, Trans. 
Zool. Soc. vol. viii. pt. v. p. 320, pi. xli. figs. 6-9 (1871). 
Corallum simple, flatly turbinate, adherent by a delicate pe- 
duncle. Calice open, circular, fossa shallow, margin festooned 
by the projecting septa. Columella formed by growths from the 
septal ends. Septa exsert, granular ; tertiaries usually unite with 
the secondaries close to the columella. Costse unequal, extending 
mostly to the peduncle, more numerous than the septa. 
Distribution. — Becent. Atlantic, 994 fms. 

Genus Stephai^^oteochus, Moseley, Beport on Corals, 
* Challenger ' Expedition, p. 151 (1881). 
Corallum dense and compact in substance, cup-shaped or 
saucer-shaped, with a trace of early attachment, usually with 
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well-developed coBto, bearing a succession of small spines with 
widely open capacious fossa. Septa usually extremely exsert, the 
exsert quinaries, or quaternaries where. these are not present, 
lying next to the primaries, higher than the tertiaries, or equal to 
them. Columella short, or little prominent. 

Distribution, — Recent. South Atlantic, Azores, Sydney. 

This well-marked genus has very decided spines on the cost® 
in some species, and it has shallow forms and moderately tall ones. 
It is allied to the two genera Brachytrochus and SabinotrochuSf 
but is distinct. 

Ghenus Discoteoohus, MM. Milne-Edwards ^ Jules SaimCf 
Ann. des. Sci. Nat. 3* ser. t. ix. p. 251 (1848). 

The corallum is simple, free, discoid. The calice is subplane ; 
and the columella is fascicular and papillary. The septa are 
slightly exsert beyond the calice. The wall is horizontal and 
costulated. 

Distribution, — Fossil. Eocene of Alabama ; Miocene of Turin. 

Genus Ctcloctathus, MM, Milne-Edwards Sf Jules Haime, 
Brit, Foss, Corals, p. xiv, 1850 {Pal, Soc, Bond.), 

The corallum is simple, free, adherent when young, with a 
horizontal wall and very thin epitheca. The septa are subcreuu- 
late, and the pali are large and before the penultimate cycle. The 
columella is fasciculate and papillary. 

Distribution, — Fossil, Q-ault : England. 

G^nus Beaohtctathtjs, MM. Milne-Fdwards 8[ Jules Haime, 
Ann, des Sci. Nat. 3* ser. t. ix. p. 295 (1848). 
The corallum is simple, very short, subpedicellate, and free. 
The septa are exsert and narrow ; and the pali, in one crown, are 
large, broad, and entire. Calice circular and subplane. Colu- 
mella fasciculate, and of cylindrical processes, papillary. CostsD 
indistinct. 

Distribution, — Fossil, Neocomian : Hautes Alpes. 
The West-Indian Miocene form is not of the genus. 

Genus Akthbmiphtllia, PourtaUs, reconsidered, * Blake ' Oorals, 
1878-79, p. 112. 

Corallum flat or low, free or pedicellate. Columella spongy 
and coarse, flat above, and fasciculate. Spines of septa trans* 
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versely flattened. Wall dense. Epitheca well developed, con- 
cealing tbe costsB up to the calicnlar margin. 
Distribution, — Becent, West-Indian Seas. 
The late M. de Fourtal^s placed tUs genus near DiscotrochiM, 
The remarkable genus Ftmgiacyathus of Gh. O. Sars comes in 
here, in spite of its Pungoid appearance. 

Genus EiiNOiACYATHirs, Sars, Bemarhable Forms of Animal Life 
from the Qreat Beeps off the Norwegian Coast : Christiania, 
1872, p. 58, pi. 5. 

Corallum simple, free, without trace of former adhesion. Base 
discoid, nearly circular in outline, thin, nearly horizontal. The 
septa rise from the base, forming a convex calice, and there is a 
wide and deep central cavity bounded by the inner ends of the 
septa. Septa numerous, thin, brittle, often wavy at the free edge, 
more or less vertical, arched above, tallest externally, lowest near 
the central depression, converging from the calicular edge inwards, 
not anastomosing ; in six systems, vnth 6 to 8 orders in each 
system. Columella formed by septal ends, small. There are no 
pali. Edge of basal margin with dentations, each one corre- 
sponding to a septum. Costss small, radiating from the centre of 
the imperforate base. There is no epitheca. In the soft parts, 
which are of brilliant vermilion colour in the species, numerous 
small tentacles surround the mouth near the inner edge of the 
septa. 

Distribution. — Becent. Lofoten Islands, 300 fms. 

The species of this genus resembles a StephanophglUa or 
Bathyactis in shape, but the septa do not anastomose. There is 
only a basal wall, and there do not appear to be endotheca or 
synapticula. The genus is evidently one of the Turbinolidse, or 
simple corals without endotheca. 

VII. Alliance HAPLOPHYLLOIDA. 

Small simple Turbinohdse, with irregular or more or less quadrate septal 
arrangement. With or without stereoplasma. 
Genus Guynia> Duncan. 
Genus Duncania, Pourtal^s. 
Genus Haplophyllia, Pourtal^s. 

These are three genera of corals which belong to the fauna of 
the recent deep sea, and which have given much trouble to the 
classificatory zoologist. They present some afGjiities with the 
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indefinite gproup of FalsBozoic corals called the Bugosa, and espe- 
cially with the CyathaxonidaB. Writing in 1850, MM. Milne- 
Edwards and Jules Haime (see also Hist. Nat. des Corall. yoLiii. 
p. 329) state that the little group of GyathaxonidsB recalls the 
family Turbinolidse of the Aporose Madreporaria. The Oyathax- 
onidsB haye, howeyer, a septal fossula and a styliform columella. 
The genus Foh/coslia, Kiagy^Cahphyllum, is also simulated. It 
is a Permian group. Neyertheless there are many points about 
the genera Gwynia^ JDuncania, and SaplophylUa which ally them 
to the Aporose Madreporaria, amongst which they are here in- 
cluded as an Alliance. 

G^nus GxTTNiA, Duncan, Madreporaria of Deep Sea, Trans. Zool, 
Soc, yol. yiii. pt. 6, p. 335 (1873), amended. 

The corallum is simple, attached, long and narrow. The wall 
is thick and solid, and has a delicate epitheca and flat costsB. The 
septa are well developed, unequal, and extend from base to calice. 
There are four systems of septa ; one septum may be longer and 
larger than the others. The columella is essential, and may be 
attached to the larger septa. Growth-rings occur. Occasionally 
the hexameral arrangement of septa occurs, or it may happen in 
the same corallum with the quadrate. 

Distribution. — Becent. Mediterranean and West-Indian seas. 

Genus Dtjnoania, FourtaUs, Zool. Besults of Rasslar Exped. 
1874, p. M* 

Corallum attached, cylindrical, covered with a thick wrinkled 
epitheca, rising over the border of the calicle. Interseptal cham- 
bers filling up solidly from the bottom ; septa showing no defi- 
nite systems ; pali sometimes present ; a multiple-pillared 
columella. 

Distribution. — Becent. West-Indian seas. 

The septa are 18, 20, 21 in number, and the tentacles are about 
25 to 30 in number. The length of the species is 20-25 millim., 
diameter 10-11 millim. 

Genus Haplophtllia, Fourtales, Bull. Mus. Gomp, Zool. No. 7, 
and Ulustr. Cat. Harvard Coll. No. 4 ; Beep-Sea Corals, p. 51. 
Corallum simple, fixed by a broad base covered with a thick 
epithelium. Columella styliform, strong, very thick at the baae 

* LindBtarom, op, dt. p. 13. 
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Interseptal chambers deep, uninterrupted by dissepiments or 
tabuIsB, but filling up solid at the bottom. 

In the description of the species, Pourtales notices that the 
columella is formed of two smooth conical processes, and that they 
tend to fill up the coraL GDhere are eight large septa uniting with 
the columella, and eight smaller reach it at a lower level, and 
there is a further cycle. 16 tentacles. Height of specimen 
1*5 centim., diameter 1*2 centim. 

Distribution. — ^Florida sea, 324 f ms. 

The next genus to be considered is unique, and its species are 
usually stated to have each septum divided into three parts. I 
cannot agree to this view, and believe that the septa are in sets 
of three. It forms a group. 

Genus Dasmxa, MM. Milne-Edwards ^ Jules H.aime^ Ann. des 
Set. Nat. 3* ser. t. ix. p. 329, pi. 7. fig. 8 (1848), amended. 

The corallum is simple, free, subturbinate, pedicellate. The 
cost© are very broad and separated by deep grooves. Septs^ in 
groups of three, with projecting granular ornamentation. Each 
costa corresponds to three septa. 

Distribution. — Fossil. Neocomian : Europe. Eocene : England 
and Europe. 

Dasmia is represented in the Neocomian of France, and De 
Fromentel figures Dasmia Neocomiensis from Saint-Dizier (Haute 
Marne). The appearance of the calice is as if there were 12 
groups of 3 septa and a septum between each group (* Polyp, de 
r^tage Neocomien,' pi. 1. figs. 1 & 2, Paris 1857). 

The type of the genus is Dasmia Sowerbyi, Ed. & H., from the 
London Clay. 

2. Subfam. Turbinolidce gemmantes. 

In the genus Cosnoct/athus, Ed. & H., gemmation occurs from 
the living parent aud from the buds arising from it also. The 
budding is not like that of the subgenus Blastotrochus, or like 
that which may be seen in CaryopJiylUa, where the ova have acci- 
dentally settled upon the parent, for each bud in the species 
under consideration communicates by its base, or has communi- 
cated with the visceral cavity of its parent through the wall. A 
bush-shaped corallum or colony results ; and in the instance of 
the genus Ooenocyathus it attains a considerable size and grows 
symmetrically. 

LINN. JOUBN. — ZOOLOGY, TOL. XVni. 8 
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Q-enus CcEirocTATHXTS, MM, Milne^Bdw(xrd9 Sf Jules Haime^ 
Ann. des 8ci. Nat, 8* B^r. t. ix. p. 299 (1848). 

Colony bush-shaped, more or less ramified; corallites long, 
conico-cylindrical ; calices circular, deep. Columella small, and 
consists of a few twisted processes. Pali in one crown. "Wall 
thick and smooth, or granular or costulate. 

Distribution, — Fossil, Oligocene, Miocene, Pliocene: Europe. — 
Becent. Mediterranean. 

Genus GEMMUL>.TEO0Hirs, Duncan^ Madrep, of Deep Sea^ Trans. 
Zool, 8oc, vol. X. pt. 5, p. 243 (1878), amended. 

Colony small and bush-shaped. Parent conico-cylindrical, with 
a broad adherent base. Calice deep; columella rudimentary. 
Septa stout, not reaching far inwards. CostsB hidden by a well- 
developed epitheca. Buds ascend in growth, and join others by 
their epitheca. 

Distribution,. — Becent, Northern shores of the Mediterranean, 
littoral. 

3. Subfam. Turbinolida rept antes. 

The corallites of the colony grow from an expansion of the 
basal structures of the parent or assemblage. There is no endo- 
theca, and the septa are plain. 

The forms thus differentiated represent the Astrangiace» of 
MM. Milne-Edwards and Jules Haime of their group AstrsBaceaa. 

Genus Polyctathus, Duncan, Froc, Zool, Soc, 1876, p. 433, 
amended. 

Colony of close or rather distant corallites, cylindro-conical in 
shape. Calicular margin wavy or angular. Septa irregular, 
exsert. Pali before the secondaries and tertiaries larger than the 
ends of the small septa, bilobed or not. Columella deeply seated, 
small, papillary or spinulose. Costse subequal, granular, Epi- 
theca well developed. 

Distribution, — Becent, South Atlantic, St. Helena. 

Subgenus Agelectathus, (genus) Duncan, Proa, Zool, Soc. 

1876, p. 434. 
There is no epitheca. The costaB are well developed. The 
colony incrusts, or the stoloniferous expansions are large. 
Distribution. — Becent, St. Helena and Persian Gulf. 
This subgenus is taken from the genus Agelecyathus, nobis. 
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CHAPTEE II. 

The family Ooulinidas restricted to its definite limits. The discoveries of 
Milne- Edwards and J. Haime» Verrill, ard H. N. Moeeley. The necessary aboli- 
tion of the StTlasteri^ffi as a croup of Zoantharia Scleroderma ta. The soU 
parts of typical Oculini^ie. Alliances of the family. Descriptions of genera. 

The family Pocilloporidat. The necessity for its foundation. 

The genera Pocillopora and Seriatopora. 

Family OOFLINID^, Ed,^K (pars). 

The next group of the Madreporaria Aporosa to be con- 
sidered is one wbicli has been greatly extended by Verrill* and 
restricted by Milne-Edwards and Jules Haimef, and which 
requires great modification in consequence of the discoveries of 
Prof. H. N. Moseley, F.E.S. J 

The Oculinacea of Verrill cover much more ground than the 
OculinidsB of Milne-Edwards and Jules Haime, and the family 
of the OculinidsB now to be established is very restricted, the 
Hydrocorallinae of Moseley having been of course removed. 
Vei rill considers his Oculinacea a suborder; but the group as 
now restricted can only be of family importance. 

Verrill § includes seven families in a suborder — the Oculinacea, 
some of which can hardly remain thus associated owing to recent 
advances in morphology. He gives some most valuable informa- 
tion regarding the soft parts of the corals, and very aptly places 
the genus J^ocillopora, generally classified with the Tabulata, in 
his suborder. He also associates the genus Stylophora with the 
suborder. 

Milne-Edwards and Jules Haime || described a group of genera 
•which they formed into a family, the Oculinidae, and it contained 
three subgroups, one of which now belongs to the Hydroco- 
ralliusB, Moseley, and it omitted some of the groups included 
subsequently by Verrill. 

In the suborder Oculinacea of Verrill the polyps, when 
expanded, rise above the calice, and may be long and exsert, the 

* • Notes on Badiata,' 1868-71, p. 512. 

t Hist. Nat. des Corall. toI. ii. p. 102 (1867). 

X * Challenger ' Report, 1880, and Quart Joum. V[\ct. Sci. no. 88, p. 391 
(1883). 

§ *NotesonBadiaW1868, p. 512. 

I Hist. Nat des Corall. toL ii. p. 102 (1857), and preyiously in ' Comptes 
Bendus,' 1849 

8* 
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mouth protruding. The tentacles are from 10 to 48 and some- 
times more in number, elongated, the tips usually, if not always, 
swollen or capitate, their surface being covered with small wart- 
like clusters of urticating cells {op, cit, p. 512). This structure 
of the tentacles is much relied upon by Verrill. 

For a good representation of a Caryophyllia^ which would be 
included by Verrill, drawn from nature by Peach, see ' Monog. 
Brit. Foss. Corals,' 2nd ser., PaL Soc. Lond., 1866, Duncan, 
plate ii. figs. 9-20. The swollen ends of the tentacles are 
shown, but they are not persistent characters in the genus. 

It is clear that the Oculinid» {Stylasters omitted) of Milne- 
Edwards and Jules Haime are closely allied to the family Turbi- 
nolidsB, and, although I cannot associate them in one family, they 
are neighbours. The family (not suborder) which should now 
be admitted, must exclude the Stylasteridse, the Stylinidad, 
AstrangidaB, and Caryophyllid», which were included by Verrill 
in his suborder, and should include the Oculinidse proper of 
Edwards and Haime and some StylophoridsB, Ed. & H. 

The examination of a large series of specimens of the Ocu- 
linidsB of Milne-Edwards and Jules Haime has impressed me 
with the general truth of their assertion that the visceral 
chambers fill up by a deposit within, and are intruded .upon by 
the growth of the wall. The growth of the mural structure, 
which is difficult to distinguish from a solid coBnenchyma, is 
very characteristic and is often excessive. 

n. Family OOUUNID^, Milne-Edwards ^ Jules Haime (pan). 
Oculinacea, Fern// (pars). 
Gorallites in colonies in the form of branches, espaliers, irre- 
gular ramifications on a thick stem, or massive, or incrusting. 
Increase by gemmation, which is usually lateral and often sym- 
metrical ; flssiparity very rare. Interseptal loculi usually open 
to the base, but dissepiments or tabulae sometimes occur. In- 
ternal space diminishing on account of growth of stereoplasm. 
"Walls of corallites often increasing in thickness, exogenously, 
with age and becoming a solid mass by union with others. 
Solid intercalicular or intercorallite coenenchyma usually present. 
Septa entire or not at their free edges, sometimes rudimentary. 
Polyps, when expanded, rising above the wall, or long and exsert, 
the mouth protruding ; the tentacles 10 to 48 or more, elongated, 
tips usually swollen or capitate. 
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The very considerable changes in the definition of the family 
Ocnlinidffi prevent its being a large one in spite of the additions 
made by palaeontologists and those naturalists who have described 
the corals of the deep sea. 

There are, after revision, 21 genera. Eleven genera disappear 
and one becomes a subgenus. A genus is relegated to the 
Astrseids^. 

The 21 genera are included in 5 Alliances — ^the Baryhelioida, 
the Lophohelioida, the Oculinoida, the Prohelioida, and the 
Stylophoroida. 

I. Alliance BARYHELIOIDA. 
OculinidsB with massive or incrusting colonies. Columella absent and 
pali also, or a false columella may be present. Septa variable in arrange- 
ment. Coenenchyma well developed between the calices. 
Genus Baryhelia, Ed. & H. 
Genus Neohelia, H. N. Moseley. 
Genus Diblasus, Lonsdale. 

Genus Babthelia, Milne-Edwards Sf Julea Haime, Hist. Nat, 
des Goralh voL ii. p, 125 (1857). 

Colony massive. Calices slightly projecting or not, small. 
Septa few, entire, thick and short. Columella and pali absent ; a 
large open fossa existing in the axis of the corallites. CcBnen- 
chyma moderately developed, smooth or finely granulated. Dis- 
sepiments rudimentary. 

Distribution. — Fossil. Cretaceous : Europe, England, 

Genus Neohelia, Moseley, Report on ' Challenger ' Corals, 
p. 176, plate x. figs. 7, 7 a (1881). 

Colony with a very abundant and diffuse coenenchyma incrust- 
ing the stems of Gorgonoids with very short branches only. 
Calices with the septa arranged in five systems, which are often 
fused together by the coenenchyma; a deep fossa exists, but 
no columella. Gemmation irregularly dichotomous. 

Distribution. — Recent, Pacific ; off Api Island, New Hebrides. 

It may be noticed that the surface of the coenenchyma which 
separates the calices is marked by very slightly elevated rounded 
ridges, which traverse it irregularly but with a general longi- 
tudinal direction, and are continuous at the margins of the 
calicles with the short cost». The primary and secondary septa 
meet in the fossa. 
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G-enus Diblasfs, Lotudale in Dixon's Geol. SusseXj 1850, p. 24>8 ; 
Duncan, Brit. Foss. Corah, iSupp,, Fal. Soc, Part ii. No. 1, 
1869, p. 14. 

Colony incrusts and is very irregular in sbape. The calices 
are wide apart and project; the columella is formed by the 
junction of the larger septa, and is parietal and rudimentary. 
The septa are dentated, crowded and granular laterally. Pali 
absent. The cost» are granular, equal or subequal, and often 
extend across the coenenchyma to neighbouring calices. 

G-emmation marginal and intercalicinal. 

Distribution, — Fossil. Upper Cretaceous : England. 

II. Alliance LOPHOHELIOIDA. 
Oculinidae with dendroid and hunch-shaped colonies. Corallites often 
coalescing ; gemmation alternate. Septal arrangement insular. Colu- 
mella absent or rudimentary^ tubercular, or spongy, or styhform. Tabulae 
or dissepiments present or not. Mural structures thickening with age« 
Septa entire or subentire, often exsert. 

Genus Lophohblia, Ed. & H. 

Genus Amphihblia, Ed. & H. 

Genus EnalloheliA; d'Orb. 

Genus Euhelia, Ed. & H. 

Genus Acrohelia Ed. & H. 

Genus Astrohelia, Ed. & H. . 

Genus Dendrohelia, Etallon. 

Genus Lophohelia, Milne-Edwards Sf Jules JTaime, Oompt. Bend, 
de VAcad. des Sci. t. xxix. p. 69 (1849) ; P. Martin Duncan, 
Trans, Zool. Soc. Lond. vol. viii. pt. 5, p. 830 (1873). 

The colony is dendroid, and its gemmation is subterminal and 
irregularly alternate ; the granulated wall is thick and increases 
in thickness with age. The calices are very deep ; the septa are 
well developed, exsert, entire, and unite more or less at the 
bottom of the calicular fossa. Arrangement of septal orders 
irregular. Columella absent or false ; costsB near the calicular 
margin. Dissepiments may exist, and often well-developed 
tabulsB, which close in the calico inferiorly. Internal cavity not 
filling up much with age. 

Distribution. — Fossil. Miocene, Pliocene: Europe. — Itecent, 
Atlantic, N. & S. ; Caribbean Sea ; Mediterranean; East Indies j 
Philippines. 

This genus has given much trouble in its classification, and 
gome time since I was disposed to place it in the AstraeidsB ; but 
its proper position appears to be here. 
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Gbnus Amphihblia, MUne-JEdwards Sf Jules JSaime^ 1849 (pars) ; 
P. Martin I>uncan, Trans. ZooL Soc. Lond, yol. yiii. pt. 5, 
p. 326 (1873), amended. 

Syn. Biplohelia, Ed. & H. 

The colony is bush-shaped, and the gemmation is alternate, 
marginal, and often double. The wall, with or without coenen- 
chyma, increases in thickness at the lower part of the colony, 
and often includes formerly free corallites. Corallites free, im- 
mersed or coalescent. Columella exists. The septa are entire 
or Bubentire, in six systems ; but there are few cycles. Costal 
Btri» very variable in amount and direction. Ornamentation of 
the wall granular or absent. Internal cavities do not fill up ; 
dissepiments absent. 

Distribution* — Fossil, Eocene, Miocene, Plioceae: Europe. 
Cainozoic : Australia. — Becent, Atlantic, Mediterranean, Carib- 
bean, Australian seas ; Eormosa. 

This genus absorbs Diplohelia, Milne-Edwards & Jules Haime, 
1850. 

The genus 'Enallhelia^ d'Orbigny, 1848, was insufficiently dia- 
gnosed as follows : — " Ce sont des Oculines, dont des calices 
saillants sont lat^raux et alternes de chaque cdte des branches. 
Calices pourvus de c6t6s en dehors." This description is not 
distinctive. MM. Milne-Edwards and Jules Haime added to the 
description, and slightly altered the name ; and M. d© Fromentel 
has made some very important additions to the characters of 
some species. The presence of paliform lobes on some septa, 
and the subentire condition of the septa were asserted by M. de 
Eromentel, but they are doubtful points. The existence of hexa- 
meral, octameral, and decameral types in the genus is extremely 
interesting* 

G^nuB EiTALLOHELiA, Milne-Udwards ^ Jules Haime, Hist, 
Nat, des Corall, vol. ii. p. 123 (1857), amended. 

Colony dendroid or bushy, or low compressed, and branches 
uniting ; gemmation alternate and distichous. Calices small and 
Bhallow, often oblique. Columella styliform, but often small and 
even rudimentary. Septa few, slightly exsert, subentire, some 
swollen at inner end, arranged in systems of six or eight or ten. 
CostfiB visible near the calice; waU-ooBnenchyma considerably 
developed. 

Distribution. — Fossil. Oolitic: Europe, England? Creta- 
ceous : Europe. 
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Genus Euhelia, Milne-JEJdwards t[ Jules Raime^ Hist. Nat. 
des Corall. vol. ii. p. 124 (1857), amended. 

Colony dendroid; gemmation distichous and at right angles 
with the margins of the parent calice. Corallites subturbinate. 
Septa entire where free. Columella rudimentarj. CostsB sub- 
equal and project near the calice. Surface granular. Often one 
bud aborts. 

Distribution, — Mssih Jurassic: Europe. 

Ghenus Aobohelia, Milne-Edwards Sf Jules Saime, Hist. Nat. 
des Corall. vol. ii. p. 115 (1857). 

Colony dendroid. Calices with extremely exsert septa, entire, 
lanceolate in shape, and they unite by their inner margins at the 
bottom of the calicular fossa. Columella and pali absent. Cost® 
in the neighbourhood of the calices only. Gl^emmation regularly 
spiral in direction. 

Distribution. — Becent. Fiji. 

Genus Astbohelia, Milne-Edwards Sf Jules JSaime, Comptes 
Jtendus de TAcad. des Sci. t. xxix. p. 68 (1849), amended. 

Colony sub dendroid, with more or less coalescing branches 
or incrusting. Calices unequal, not projecting much, moderately 
deep. Columella rudimentary, very small, parietal. - No pali. 
Septa dentated. Cost» extending down but slightly. Gemma- 
tion irregular. Ccenenchyma granular, thin. Bases of corallites 
not increasing much in density during growth. 

Distribution. — Fossil. Miocene : Europe, North America. 

There is no doubt that the genus Dendrohelia of Etallon 
('Lethsea Bruntrutana,' p. 358, 1860) is unsatisfactory. Milne- 
Edwards and Jules Haime considered the typical species of 
Etallon to be a doubtful member of the genus Stylina. The 
balance of evidence is in favour of the species Dendrohelia 
coalescens^ Etall., being one of the OculinidsB. But Etallon is 
very much in error when he compares the genus with the modern 
Acrohelia, to which it has only a remote family likeness. 

Etallon considers the genus DendroTielia to include some 
species of JBLelicceniassStylina ; but it must be remembered that 
the species of the genera just noticed are represented by much* 
worn or considerably altered specimens. 
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Genus Deitdbohelia, Mallon, Lethma Bruntrutana, 1864, 
p. 358, pi. 1. fig. 4. 

Colony mammillated or branched, coalescing. Coenenchjma well 
developed and compact, especially on the parent stem. Calicos 
irregularly placed, sometimes in a subspiral manner, costulate 
near the margin. Stem granular. Columella styliform. Septa 
unequal, entire, op non-exsert. Gemmation irregular. 

Distribution. — Fossil, Oolite of Europe. 

III. Alliance OCULINOIDA. 

Oculinidse with arborescent or tufted, alternately, oppositely^ or dichoto- 
mously gemmating colonies. Gemmation rarely from one side only. 
Septa entire; subentire, or spinulose where free. Pali before one or more 
sets of septa. Columella various. Fissiparity very rare. 

Genus Oculina, Ed. & H. 

Subgenus Agathelia, Reuss. 

Genus Cyathohelia, Ed. & H. 

Genus Synhelia, Ed. & H. 

Genus Trymohelia, Ed. & H. 

Genus Sclerohelia, Ed. & H. 

Genus Bathelia, H. N. Moseley. 

Genus Haplohelia, Reuss. 

Genus Octjlina, Milne-Edwards Sf Jules Jlaime, Comptes Bend, 
de VAcad. des Sci, t. xxix. p. 68 (1849), amended. 

Colony arborescent or in tufts. Corallites arranged more or 
less distinctly in ascending spiral series, or scattered irregularly, 
prominent or sunken, often arising from an incrusting base. 
Coenenchyma solid and smooth or finely papillose. Calices cir- 
cular, oval, prominent or depressed. The columella either well 
developed and papillary at the surface, compact at the base, or 
rudimentary. The septa are well developed, entire or slightly 
spinulose where free, some exsert Pali exist before all the 
septa except those of the last cycle. Costse as striations, or 
decided projections extending a short distance from the calicular 
margin. In rapidly growing forms there is no coenenchyma 
independent of the buds. Endotheca may exist. 

There are two sections of the genus. In the first, which con- 
tains the majority of the recent forms, the growth is by gem- 
mation ; and in the second, which contains recent and fossil 
forms, there is also fissiparous division. 

Distribution,^ Fossil. Eocene: Europe, Asia. Miocene: 
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Europe and America. — Becent. Indian Ocean, Pacific (?), Florida 
aad Caribbean seas, Bermudas. 

The Eev. Tennison Woods founded a new genus, Platyhelia, 
for Oculinacea witli the usual compact dermic tissue and with 
pali, but spreading and incrusting instead of growing in a ramose 
tuft (Palffiont. New Zealand, Corals and Brjozoa, p. 15, 1880). 

There is one specimen of a species only, and it is so probable 
that further research will relegate the form to the genus Oculina 
that it is recorded here but not formally placed. The bases of 
some pali-bearing Oculinacea spread out and incrust before the 
upward growth occurs. 

Subgenus Agathblia, (genus) Bems, " Beitrdge zv/r Char, der 
Kreid, in den Ostalpen,^ 1854, Denks. der Kais. Akad. der 
Wiss. Wien, p. 82. 

Colony covering some space, gibbous and lamellar, with the coral- 
lites widely and unsymmetrically scattered. CoBuenchyma compact 
and granular at the surface and noncostulate. Calices conical, 
projecting, deep. Septa thin, unequal, denticulate, barely exsert. 
Columella of very delicate trabeculsB (Stabchen). Pali before 
the first two cycles out of the three. 

Distribution, — Fossil. Cretaceous : Europe. 

Q-enus Ctathohelia, Milne-Edwards Sf Jules JSaimey Comptes 
Bendus de VAcad. des Sci. t. xxix. p. 68 (1849), amended. 

Colony dendroid, like a dichotomous cyme. Corallites free 
to a considerable extent except on the side, whence they bud, 
subturbinate or subcylindrical. Parent corallites compressed 
between the bases of the buds. Calices elliptical, shallow, com- 
pressed laterally. Columella well developed, papillose, elougate 
rather. Septa subentire, numerous, exsert. Pali large, distinct, 
higher than the columella, in two crowns, the outer in front of 
the tertiaries, absent before the last cycle of septa. Cost® 
visible near the calicular margins only. Surface of the greatly 
thickened walls granular. Gemmation opposite. 

Distribution, — Becent. Japanese and Corean seas, Moluccas, 
to 825 fms. 

Genus Stisthelia, Milne-Edwards Sf Jules JSaimey Hist. Nat. des 
Cor all, vii. p. 113 (1857), amended. 
Colony dendroid, gibbous on the surface. Calices irregular 
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on the stem, more or less spirally placed on tbe branclilets, 
superficial and circular. Columella solid, with a solitary styli- 
f orm tubercle. Septa crenulated and stout ; some of the smaller 
septa unite, and before them are pali or paliform lobes. Cost» 
well marked, radiating and often uniting with those of other 
calicos. 
Distribution. — Fossil. Cretaceous : Europe, England. 

G^enus Tbtmohblia^ Milne-Edwards Sf Jules JTaime, Comptes 
Bend, de VAcad. des Set. t. xxix. p. 68 (1849). 

Colony dendroid. Calicos arranged in more or less spiral lines, 
shallow, and with a low margin. There is no columella. Septa 
thick externally, subentire at the free edge. Pali before the 
primaries and secondaries, and these last the largest ; they unite 
laterally to form a vertical tube with thick walls, which fills up 
below. CostsB equal and in striations, which are directed towards 
the base of the colony. Ccenenchyma greatly developed, granular. 

Distribution. — Fossil. Miocene: Europe. Recent. Pacific. 

Genus Sclebohelia, Milne-Fdwards Sf Jules Haime^ Ann. des 
Sci. Nat. 3« s6r. t. xiii. p. 75 (1860) ; P. Martin Duncan, 
Froc. Zool. Soc. Lond. 1876, p. 437. 

Colony dendroid, branches often coalescing, incrusting often 
at first. Calicos circular, immersed or slightly prominent on 
the stem, or projecting and gemmating, situated irregularly 
on the numerous terminal branchlets. CoBuenchyma well deve- 
loped on the stems, glistening or very minutely granular, marked 
but little by costal stride. Columella solid in three or many 
lobes, often consolidated together. Septa well developed, sub- 
entire, laterally granular, unequal. Pali moderately developed 
and placed before the secondary septa, often irregular. Dis- 
bepiments occur. 

Distribution. — Becent. South Atlantic, St. Helena. 

Genus Bathelia, Moseley^ Beport on ' Challenger ' Corals, 
p. 177, pi. viii. figs. 1-6 (1881). 

Colony arborescent; calicos disposed alternately in nearly 
straight rows on either sides of the several branches, with very 
prominent margins. Coenenchyma white, compact, and dense, 
with its surface covered entirely by curved striae continuous with 
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the cost®. Calices deep and widely open, with four cycles of 
septa and a single crown of pali. Columella large, composed of 
numerous trabeculsB. Gemmation alternate. 

Distribution,— Becent. Off Eio de la Plata, 600 fms. 

Genus Haplohelia, Bei^^ **Anth. und Bryoz, des Mainzer Ter- 
tidr.,'' Sitzungsh, der Xais. Akad. der Wus. Wien, 1865, 
p. 202. 

Colony branching. Calices on one side of the stem. Columella 
small, papillary. Septa in three cycles, and papillose pali before 
the primaries and secondaries. Cost® as long lines of long gra- 
nules with intermediate depressions running along the whole 
brancL 

Distribution, — Fossil. Miocene: Europe. 

IV. Alliance PROHELIOIDA. 

Oculinidse with branched espalier-like colonies. Corallites projecting 
and twisted. Columella styliform. No pali. Septa entire. Coenen- 
chyma well developed. 

Genus Prohelia, E. de Fromentel. 
Genus absorbed:— Stylangia. 

Genus Peohelia, U, de Fromentel, Introd, d VHude des Fohfp. 
foss, p. 177 (1861). 

Syn. Stylangia, E. de From. 

Colony branched, espalier-like. Calices projecting, placed in 
two parallel series along the sides of each branch, and all are 
directed forwards ; they spring from the posterior part of the 
branches and twist to the right or left to come to the front. 
Columella styliform. Septa entire. Costae rudimentary, Coenen- 
chyma very developed, compact and strongly granulated. 

Distribution, — Fossil, Jurassic and Cretaceous : Europe. 

This genus absorbs, according to M. de Fromentel, his genus 
Stylangia, 

V. Alliance STYLOPHOROIDA. 

Oculinidae with arboresceut, palmate, or incrusting colonies. Septa 
few, 10 or 12 or 24, unequal. Columella styliform. Coenenchyma sub- 
compact, compact, or cellular, granular. Costse developed, short or absent. 
Dissepiments present. Gemmation irregular. 
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Genus Stylophora, Ed. & H. 

Genus Stylohelia, E. de From. 

Genus Madracis, Ed. & H. 
The genera Psammohelia, E. deFrom., and Phyllopora, Tennison 
Woods, are absorbed in Stylophora; Axohblia, Ed. & H., Pbntalo- 
PHORA, Kent, Rbussia, Duch. et Mich., in Madracis ; Arbacis, Ed. & 
H., is removed to the Astrseidse. 

Genus Stylophoba, Milne-Edwards Sf Jules Haime, Hist, NaU 
des CoralL vol. ii. p. 133 (1857). 

Syn. Psammohelia, E. de From. ; Phylloporay T. "Woods. 

Colon J arborescent, or palmate, or incrusting. The calices are 
rather deep, and present a styliform columella. The septa are 
unequal, six being well developed and six rudimentary. Coenen- 
chyma between the corallites sub compact and granulated, and 
often ridged. The costsB are rudimentary. Dissepimental endo- 
theca present, and the internal cavity often obliterated. G-em- 
mation irregular and lateral. 

Distribution. — Fossil, Eocene : Europe, West Indies, Sind in 
Asia. Miocene and Pliocene: Europe. Miocene: Sind in 
Asia. — Recent, Bed Sea, Indian Ocean, Cape of Good Hope, 
Chinese seas, Australian seas ? 

Genus Sttlohelia, E. de Fromentel, Introd, cL Vitude des Polyp, 
Foss, 1858-60, p. 180. 

Colony massive or dendroid. Calices very projecting as trun- 
cated cones, strongly costulate near tlie calices, but granular 
over the rest of the coenencliyma, wHch is foliated and more or 
less dense. Columella strong and styliform. The larger septa 
unite with the columella by means of horizontal trabeculsd 
regularly placed. Septa in three cycles, the last rudimentary. 

Distribution, — Fossil, Oolite: Europe. 

Genus Madbacis, Milne-Edwards Sf Jules Haime, Mist, Nat, 
des Corall, vol. ii. p. 139 (1857), amended, 

Syn. JucoheliOy Ed. & H. 

Colony arborescent or incrusting more or less. Calices small, 
shallow, with a sharp styliform, sometimes compressed columella, 
and ten or twelve equal, exsert, subentire septa. Gemmation 
spiral more or less, or irregular. Coenenchyma nearly compact 
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and strongly echinulate or cellular, often with an intercalicular 
ridge. CostsB absent. Internal cavities filling up more or less. 

Distribution. — Becent, Madeira, Florida, Caribbean sea, Brazils, 
Isle de Bourbon, Indian Ocean, (Adriatic ?) . 

This genus absorbs AxoheliOf Milne-Edwards & Jules Haime, 
1849, which was placed by those authors in theStylasteraceae (Hist. 
Nat. des Corall. vol. ii. p. 126) ; and as the other Stylasteraceas 
have been shown by Moseley to be Hydrocorallin», the sub- 
family disappears entirely from the Zoantharia Sclerodermata. 

Milne-Edwards and Jules Haime introduced their genus 
Areacis into the group which associated Stylophora and Mad- 
racis ; but its species must be relegated to the Astrsoids with a 
cellular coenenchyma and ill-developed visceral tabulsD. 

In this arrangement of the Oculinidae the following genera are 
absorbed or are not considered, in consequence of unsatisfactory 
definition or evident synonymy : — 

DiPLOHKLiA, Ed. & H. Placohelia, E. deFrom. 

Stylanoia, E. de From. Phyllohelia, E. de From. 

PsAMMOHELiA, E. dc From. Platyhelia, T. Woods. 

AxoHBLiA, Ed. & H. Pentalophora, Kent. 

Phyllopora, T. Woods. Reussta, Duch. et Mich. 

TiARADENORON, QuCnst. 

The genus Aagtheliay Eeuss, becomes a subgenus of Oculina. 
The genus Areacis, Ed. & H., is removed to the AstrseidsB. 

in. Family POOILLOPORID^. 

Colonial Aporose Madreporaria with tabulsB, septa small and 
rudimentary. Columella well or ill developed. Corallites filling 
up with steroplasma. Intercorallite structure ccBnenchymal and 
solid. Animal with disk, tentacles, and a single pair of long 
mesenterial filaments. 

Verrill stated, in his * Notes on Eadiata,' p. 523, that Pocil- 
lopora, although a tabulate coral, must enter the section in 
which he placed the Oculinidae. He satisfied himself of the cor- 
rectness of Mr. Bradley's observations that Focillopora had twelve 
tentacles, six being upright and six held horizontally, and that it 
was not a Hydroid. The arrangement and form of the tentacles 
resemble those of the Perforate coral Forites, but the tissues are 
solid. 
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Moseley (Quart. Joum. Micr. Sci. Ixxxviu. p. 891, " Notes on 
the Structure of Seriatopora/* &c.) states that Seriatopora is 
Madreporarian. The poljrps bear twelve short tentacles with 
rounded knobs in two series. The cavities of the polyps are in 
communication by means of a canal-system forming a network, 
which traverses the entire area at the surface between the polyps. 
The polyps of Seriatopora and Pocillopora possess only a single 
pair of long mesenterial filaments, and these belong to the central 
mesenteries of the lateral chambers. Both of the genera differ 
from other Madreporaria in not having their mesenteries arranged 
in pairs. 

Geims Pocillopora, Lamarck & YerriU. 
Genus Sbriatopora, Lamarck. 



Genus Pocillopoba, Lamarck (pars) ; Verrill, Notes on 
Badiata, p. 619 (1870). 

Colony of clusters of branches, or lobes, or fronds of various 
dimensions, which arise from a more or less compact incrusting 
base. Branches often with rudimentary branchlets or verrucose. 
Corallites crowded terminally, angular, and closely united by their 
walls ; on the sides of branches they are more or less separated 
by compact coenenchyma which is sharply spinulose or granular. 
Calicos small, may be deep or shallow, circular or angular, often 
filled, below the surface, by a solid deposit. The corallites are 
crossed by tabulsB. Septa narrow, often rudimentary, especially 
in the crowded calicos at the ends of branches, in others longer, 
usually twelve in number, six larger than the others. Columella 
when present small, solid, little prominent on the upper tabulsB. 
Tabulae often incomplete in middle . Increase by gemmation. 
Pissiparity very rare. Polyps with 12 tentacles, and a single 
pair of long mesenterial filaments. 

Distribution, — Ibsail. Miocene : West Indies. — Beeent, Pacific, 
Indian Ocean, Bed Sea. 

Genus Seeiatopoba, Lamarck, Hist, Anim, sans Vert^, t. ii. 
p, 282 (1816). 

Colony arborescent. Coenenchyma compact and abundant, 
finely echinulate. Calicos placed in ascending series. Septa 
rudimentary and barely visible. Columella large, compact. 
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Internal cavities obliterating almost completely with the growth 
of the base of the columella and walls. Traces of tabulaB. 

Distribution, — Becent. Eed Sea, Indian Ocean, Pacific. 

If Seriatopora is admitted into the Oculinidse with Focillopora 
the question occurs, what is to be done with Dendropora^ Miche- 
lin, Bhabdopora, Milne-Edwards &. Jules Haime, and Trachy- 
pora. They are associated with Seriatopora by Milne-Edwards 
and Jules Haime in a family of Tabulata ; and before I had read 
Nicholson's excellent analysis of the genera (Nicholson, * Tabu- 
late Corals,' p. 105, 1879), I agreed with the great French zoo- 
phytologists, but now I see the necessity of placing those 
genera amongst the Eavositid®. 



CHAPTER UI. 



Family Astrseidae, definition. The necessity for the union of the old 
subfamilies Eusmilinae and Astraeinae. The condition of the upper edge of 
the septa not of physiological or subfamily importance. Subfamilies 
determined by the method of 'growth. List of the 8e?en subfamilies : — 
I. Subfamily A^rmydm simplices: the Alliances and Tribes; description of 
the Gtencra, lists. — II. Subfamily Astraidjb REPTAirrES : Alliances, Genera, lists. 
— III. Subfamily Astrjeidje gbmmantes : definition, Alliances, Gbnera, Ust, 17. 
Subfamily AsTR^iDiB c^spiTOSiE : Alliances, Gbnera. — ^V. Subfamily Astraidj! 
coNFLUBNTEs: Alliances, Genera. — YI. Subfamily AsTRiEiDJB aoglomerata 
FIS8IPARANTE8 : Alliances, Genera. — ^YII. Subfamily AsTR^iOiE agglomerate 
gemmantes : Alliances, Genera, Lists. 

Family ASTB;ETDiE, Dana (pars), 1846 ; Milne-Edwards ^ Jules Haime, Hist, 
Nat. des Corall. yol. ii. p. 142 (1857). 

Simple or colonial Aporose Madreporaria, multiplying by 
ova, rarely by deciduous buds ; increasing in bulk by gemmation 
and by fis si parous division and serial growth. Interseptal loculi 
containing dissepimental endotheca, rarely tabulae. Septa smooth 
or entire at the free edge, or dentate, ragged or spinulose. Soft 
parts closely resembling those of the TurbinolidsB : the long serial 
calices have several mouths in the limited disk, which is sur- 
rounded by tentacles. Tentacles contract and are hidden by the 
edge of the disk. A mesentery projects downwards in each 
interseptal loculus as far as the upper dessepiment, and sustains 
the ovarial organ. Corallites may unite by their walls, or costas, 
or exotheca, or a vesicular peritheca may exist, but true inter- 
mural solid coenenchyma is rarely seen. 

The subfamily EusmilinsD and the subfamily AstraoinaB of Dana 
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and Edwards and Haime are united, and the whole AstrsDidsD are 
subdivided into seven subfamilies. 

Although it is proposed to abolish the classificatory distinction . 
between the AstrsBidsB with entire and with dentated or ragged 
septal edges, it is necessary to keep in view the method of growth 
and increase of the forms. Milne-Edwards and Jules Haime 
founded their classification of both of the groups, now united, 
upon the principles of their gemmation and growth. Thus the 
Eusmilinae, Ed. & H., or the AstrsBidsD with entire septa, were 
classified as Simple, Cssspitose, Confluent, and Agglomerate ; and 
the AatraBidsB with dentate septa,' the Lithophylliacese, Ed. & 
H., were grouped almost after the same manner into Simple, 
CsBspitose, Meandroid, Eissiparous, and to these was added the 
ag^le of the budding AstrseacesB. These divisions or " ageles " 
are fairly natural, and it is only rarely that some hard and fast 
lines of distinction oppose the truth. Eissiparity is the rule 
amongst the csespitose and confluent Eusmilinae, and amongst 
the caBspitose and meandroid Lithophylliacese ; but it is accom- 
panied by more budding than has been hitherto admitted. More- 
over the long serial calicos of the confluent and meandroid 
forms seem to develop by simple growth from the calicular 
ends quite as much as by an indefinite fissiparity. The great 
break was between the Csespitose and Meandroid LithophylliacesB 
with dentate and ragged septa. Thus the genera Mussa, Oken, 
and Symp%ylliay Ed. & H., are very closely allied, and at one 
stage they must belong to the Meandroid group ; but the early 
life of the Musscb is often passed in a csBspitose condition of 
growth. It is necessary to place these genera, the one at the 
close of the Caespitose and the other at the commencement of 
the Meandroid group. 

In the present classification, the Eusmilinse, LithophylliacesB, 
and AstrsBacesB, being absorbed in the family AstrsBidsB, the 
agMes of Milne-Edwards and Jules Haime become subfamilies, 
and their sections also. The simple forms of both groups are 
united in a subfamily Astraida simplices. The casspitose genera 
of the LithophylliacsB and EusmilinsB become casspitose Astrasidas ; 
. and the meandroid LithophylliaceaB and the confluent Eusmilinas 
become confluent AstrasidaB. The AstrsBaceaB or massive budding 
group become AstraicUd aggUmeratce gemmantea. 

It is evident that the genera which increase by stoloniferous 
gemmation must form a subfamily, and that the dendroid forms 

LINK. JOTTBir. — ZOOLOGY, TOL. XVIH. 4 
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with simple gemmation, their close allies, must belong to another. 
Hence the three original great groups of Edwards and Haime form 
, one family, the AstrsDids, and it is divided into seven Sub&milies. 
The Subfamilies are divided into Alliances, the genera of which 
have their species divided into tribes which are distinguished by 
the presence or absence of entire septa. 





IV. 


Family ASTBJ!JJ)JE. 


Subfamily 1. 


AfdrcHda aimpliees. 


2. 


» 


reptantes. 


„ 3. 


» 


gemmantes. 


„ 4. 


w 


CtSSpitOBCB, 


„ 6. 


» 


confluenteg^ 


„ 6. 


» 


agglomerate fissiparantes. 


„ 7. 


» 


agglomeraicB gemmantes. 



1. Subfamily Astrcddcs simpUces. 
Simple solitary AstrseidsB with entire or incised, dentate or 
spinulose septal edges. Propagation by ova and rarely by deci- 
duous buds. Pali may or may not exist. Eadotheca always 
present, but variable in amount. 

Alliance I. Trochosmilioida. 
II. Placosmilioida. 

III. LiTHOPHYLLIOIDA. 

IV. ASTBROSMILIOIDA. 

Group V. Genus Axosmilia. 
Each of these Alliances is divided into two tribes, one of which 
receives genera with entire septa, and the other contains genera 
with dentate septa. 

There are six genera which become subgenera, and fifteen genera 
are absorbed. 

I. Alliance TROCHOSMILIOIDA. 
Simple corals with entire or dentated, incised, ragged, or spined septa. 
Endotheca. Columella absent or rudimentary. Costae distinct. With or 
without epitheca. Pali absent. 

Tribe I. With entire septa. 

„ 11. With dentate, incised, ragged, or spined septa. 
I. Genus Trochosmilia, Ed. & H. 

Subgenus Epismilia, E. de From. 
Subgenus Ccelosmilia, Ed. & H. 
Genus Diploctbnium, Goldfuss. 
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II. Genus Montlivaltia^ Lamouroux. 

Subgenus Leptomussa^ d'Achiardi. 
Subgenus Oppblismilia, Duncan. 
Subgenus Cbratophyllia, v. Fritsbh. 
Genus Feddenia, Duncan. 

Genera absorbed : — 

Elltpsosmilia, d'Orb. ; PsammosmiliA; £. de From. 
Genera becoming subgenera i — 

Epismilia, Ccslosmilia, Leptomussa, Oppelismilia, and Cera- 
tophyllia» 

Tribe I. 

GknuB Teochosmilia, Milne-Edwards Sf Jules Haime, Compt, 
Bend, de TAcad, des Sci. t. xxvii. p. 467 (1848). 

Sjn. JSlUpsosmilia, d'Orb. 

The corallum is simple, and either subpedicellate or fixed by a 
broad base, compressed or not, often deformed. Calice circular, 
elliptical, elongate, or deformed. Columella absent. Septa entire, 
numerous, exsert or not, often lobed. CostsB distinct. Endo- 
tbeca present. Epitlieca absent or rudimentary. 

Distribution, — Fossil, Jurassic, Cretaceous : Europe, North. 
America, Asia. Eocene : Europe, Asia. Miocene : Europe. 

D'Orbigny founded the genus JSllipsosmilia, which he described 
as Trochosmilia with an oval calice and slightly enlarged base. 
The septa do not meet at the centre, but leave a hollow space 
there transverse to the columella (Elements Zoologiques, p. 160; 
Cours elementaire de Paleontologie &c., 1851 ; genus founded in 
1848). 

Milne-Edwards and Jules Haime decided not to admit the 
genus, and referred the species to other genera, such as Trocho- 
smilia and MontUvaltia, Etallon resuscitated Mlipsosmilia in 
* Etudes Paleont. sur le Haut Jura;' and M. de Fromentel 
pointed out in his * Introd. a I'Etude des polyps, foss.' the error 
into which Etallon had fallen. 

There appeared to be some reasons for the establishment of a 
genus which should absorb Ellipsosmilia and certain Montlivaltia 
which were supposed to have entire septa. But the influence of 
f ossilization and of weathering on Montlivaltiw, in wearing down 
their denticulate septal edges, does not seem to have entered 
the thoughts of any palaeontologists who have described species 
of this genus, EpismiUa, It is remarkable that whilst Montli- 
valtia has survived to the present day, Epismilia did not enter the 

4» 
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later Tertiary faunas. I do not consider Ijpismilia otherwise 
tban a subgenus. 

Subgenus Epismilia, (genus) E. de Fromentel, Introd, d, V etude 
des Folyp,fo88, p. KM (1861). 

Syn. Fsammosmiliay E. de From. 

Corallum free or adherent, trochoid or subcylindrical. Septa 
large and entire. No columella ; columellary space elongate. An 
epitheca, membranif orm and complete, forming transverse ridges. 
Endotheca abundant. 

Bistrihution, — Fossil. Jurassic: Europe. Cretaceous: India 
and Europe. Eocene: Europe. 

It is to be noticed that in the typical species, IJpismilia Saimel, 
E. de From., the septa are exceedingly numerous ; that the septa 
of the 1st, 2nd, and 3rd cycles have the upper free edge sharp 
and entire, their inner edge being slightly swollen and undulating ; 
and that the septa of the other orders have regular dentations 
on their inner edge. The species have large individuals as a rule. 
The only distinction between this genus and Trochostniliaf Ed. & 
H., 1848, is that this last has the wall covered with costaB, and a 
rudimentary epitheca in some instances. This last structure is 
not mentioned in the diagnosis of Milne-Edwards and Jules 
Haime, but it is as evident as it is in some CaryophylliaB. 

As it is of great importance that the genera should be well 
defined, it is impossible to retain both of these ; and hence I place 
Trocho8miUa,'Ed. & H., 1848, as the genus which contains, amongst 
others, certain species with a well-developed epitheca, belonging 
to a subgenus, Epismilia. 

Fsammosmilia, E. de From. Pal. Fran9., Terr. cret. 1863, differs 
from Epismilia in having a broad base, which is not generic. It 
must be absorbed. 

The genus Codlosmilia^ Milne-Edwards and Jules Haime, 
has a considerable number of species with a well-defined &cie6, 
but its alliance with Trochosmilia is exceedingly close. Formerly 
I had absorbed Coelosmilia in Trochosmilia, but now I propose to 
consider it as a subgenus. The main distinction between the 
two types only relates to the amount of endotheca. 

Subgenus C(elosmilia, (genus) Milne-Edwards ^ Jules Haime, 
Hist. Nat. des Coralh vol. ii. p. 176 (1857). 

The corallum is simple, fixed or pedicellate, subturbinate, 
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slightly or not compressed. Columella absent. Septa large and 
exsert. Costse straight, simple. Wall naked. Endotheca scanty. 

Distribution, — Fossil, Cretaceous: England, Europe. Eocene: 
Europe. 

CodUsmilia fecunda, Pourtal^s, from the Florida seas, was 
placed by him in the genus Farasmilia (' Corals of the Blake 
Expedition,' p. 109). 

The genus Brevismilia^ Bolsche, was founded on a figure given 
by Eoemer of his LitJiodendron nanism. It can hardly stand. 

Genus Diploctenium, Goldfuss^ Petrefacta Germanice, t. i. p. 50 
(1826); Milne- JSdwards^ Jules Eaimey Hist, Nat. -des 
Corall vol. ii. p. 166 (1857). 

Corallum simple, exceedingly compressed, subflabelliform, with 
the flanks directed downwards ; free, pedicellate. Wall naked, 
witb numerous close subequal costaB, which divide and subdivide. 
The very long calico has its axes very unequal ; it is narrow and 
deep. Columella absent. Septa very numerous, slightly exsert, 
nearly equal. Endotheca well developed. 

Distribution, — Fossil, Cretaceous : Europe. 



Tribe n. 

Genus Montltvaltia, jLamouroua;^ Exp, mSth, des genres des 
polyp, p. 79 (1821) ; Milne-Edwards ^ Jules Haime, Hist, 
Nat. des Corall, vol. ii. p. 296 (1857). 

The corallum is simple, and either fixed by a broad base or free, 
and in this last case pedicellate, or with a scar of former adhesion. 
Variable in shape, some being turbinate, subturbinate, cylindro- 
conical, or discoid. Wall feebly developed, covered with a well- 
developed epitheca. Calice circular, subcircular, elliptical, deep 
or shallow, or convex in some discoid forms. No columella. Septa 
stout and numerous, dentate or spiny, or nodulose or lobed, often 
exsert. Endotheca abundant. 

Distribution, — Fossil, Trias to Eocene: Europe. Jurassic, 
Cretaceous, Eocene, Miocene : Asia. Jurassic : England. — 
Becent, Caribbean Sea. 

Montlivaltia discus, Wood (Australia, recent), is not a species of 
the genus. It has clearly synapticula, and is one of the Eungidse. 
Subgenera ; — Leptomussa ; Oppelismilia ; Ceraiophylliu. 
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Subgenus Leftomussa, d^Achtardi^ Monogr. der Vicentenischen 

Korallen, 

(Quoted by A. E. Beuss, Pal. stud, iiber die aft. Tertiarscb. 
der Alpen, II. AbtbeH., Wien, 1869, p. 24) 

Corallum variable in ebape, often cylindro-conical, compressed, 
witb large costse, which are crested and spined. Epitheca scarcely 
developed. Septa double, very numerous and mostly equal. 
Endotheca abundant. There is no columella. 

Distribution, — Fossil. Eocene : Europe, Asia. 

Subgenus Oppelismilia, Duncan, Brit. Foss, Corals^ Supp, 
pt. iv. no. 1, p. 39 (1867). 

Corallum simple, attached, conical. Calice shallow. Columella 
absent. Septa numerous, close and unequal. The epitheca is 
well marked, and reaches the calicular margin. Gemmation 
occurs within the calice, and the bud has an epitheca. 

Distribution, — Fossil. Lias: Ireland. Oolite: England, Europe. 

Milaschewitsch has described some of these forms as Montli- 
valtia, and considers the gemmation only a rejuvenescence, which 
it is not. The coral he describes as Montlivaltia turbata shows 
two buds from the calice, and is one of the subgenus. 

Subgenus Ceeatophtllia, (genus) K. v, Fritsch, " Foss, Korall. 
d, Numm. v. Borneo,*^ FalcBontographica, Supp. Band iii. 1878. 
This is a Montlivaltia with paliform lobes. 
Distribution, — Fossil, Eocene: Borneo. 

Genus Eeddenia, Duncan, Fossil Corals and Alcyonaria of Sind, 
Pal, Indica, ser. xiv. pt. 2, p. 36 (1880). 

The corallum is simple, free, with an irregularly-shaped base, 
which has enclosed a foreign body. Calice usually constricted, 
crowded with uniting dentate septa, ending in paliEorm lobes. 
Columella absent. Costse not directed to the sharp end of the 
base, but passing straightly and parallel down the sides of the 
wall, sometimes keeled. Epitheca, when it exists, variable, and 
often in broken mosaic or granular. Endotbeca scanty. Granules 
of the septa unite here and there, forming false synapticula. 

Distribution, — Fossil. Eanikot group. Eocene : Sind, 

II. Alliance PLACOSMILIOIDA. 
Simple corals^ with entire or denticulate septa. A lamellar columella. 
Endotheca in variable quantity. Epitheca present or absent. Without pali. 
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Tribe I. With entire septa. 
„ II. With denticulate septa. 
I. Genus Placosmilia^ Ed. & H. 
Genus Lophobmilia, Ed. & H. 

Subgenus Plesiosmilia, Milascfa. 
Genus Pleurosmilia, E. de From. 
Genus Peplosmilia, Ed. & H. 
Genus Blastosmilia, Etallon. 
11. Genus Spbnophyllia, Moseley. 

Genera absorbed: — 

Phyllosmilia, E. de From. ; Oxysmilia, Duchass. 
Trismilia, E. de From., a very interesting form, is placed here pro- 
visionally. Lqphosmilia becomes a subgenus. 

Tribe I. 

Genus PxiACOSMILIA, Milne-Edwards Sf Jules Saime, Compt,Rend, 
de VAcad. des Set. t. xxvii. p. 467 (1848), amended, 

Syn. Phyllosmilia^ E. de rrom. 

Corallum simple, free, subpedicellate, compressed. Calice 
elliptical, long or short. Columella lamellar. Septa numerous, 
slightly exsert or not, entire, granular laterally. CostsB well 
deyeloped or fine, simple or ramified. Endotheca abundant. 
Exotheca yariable, membranous, may be absent. 

Distribution. — Fossil, Cretaceous: England, Europe. Eocene: 
Europe. 

Genus Lophosmilia, Milne-Edwards ^ Jules Haime, Cowpt. 
Bend, de VAcad, des Set, t. xxvii. p. 467 (1848). 

Syn. Oxysmilia, Duchass. 

The corallum is simple, fixed, subturbinate, straight or curved, 
Calice nearly circular, or slightly oval and elliptical ; fossa shal- 
low. Columella lamellar, lobed more or less, or entire. Septa 
entire, exsert, unequal, granulated on the sides. Costas distinct to 
the base. Endotheca scanty. Epitheca absent or rudimentary. 

Distribution, — Fossil, Cretaceous : Europe. — Becent. Carib- 
bean Sea. 

Subgenus Plesiosmilia, (genus) Milaschewitsh, Falwonto- 
graphica, vol. xxi. p. 189 (1876). 

Corallum simple, cylindro-conical, with circular accretion-ridges, 
free or adherent. Calice circular, or slightly elliptical, deep 
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centrally. Columella small, lamellar. Septa numerous, exsert at 
the margin, upwardly curved, and sloping to the columella, entire, 
granulate, granules in rows parallel with the free edge. Endo- 
theca abundant. Epitheca membranous, smooth, coyering the 
cost® here and there, not perfect. 

Distribution, — Fossil, Oolite : Nattheim, Europe. 

This genus is too closely allied to Lophosmilia to stand. It is 
clearly an epithecate subgenus. 

Genus Fleubosmilia, U. de Fromentel, Bull. Soc, Oiol, de 
France, 2« s^r. t. xiii. p. 853 (1858). 

Corallum simple, variable in shape and height, taU or short, 
subturbinate, conico-cylindrical. Calice circular or ellipticaJ. 
Columella lamellar, projecting or not, united to a large septum, 
which is more developed than the others. Septa numerous, 
entire. Endotheca exists. Epitheca strong, covering the wall. 

Distribution. — Fossil. Jurassic: Europe. 

The genus Trismilia, E. de Promentel, Ij:\trod. h, Tetude <fcc. 
p. 106, is stated to be " tr^s voisin des PleurosmiHes," but to differ 
by having only three primaries developed, and a columella pyra- 
midal and triangular in shape. One species, from the Portland 
Oolite of Prance, is noticed. 

At present this genus had better be associated with Fleuro- 
smiUa. 

Genus Peplosmilia, Milne-Edwards if Jules Hatme^ Brit, Foss, 
Corals f Pal. Soc.y Introd. 1848, p. xxv. 

Corallum simple, adherent by a large base, and is cylindrical. 
Calice circular or suboval ; fossa well developed, with a lamellar 
columella at the bottom. Septa entire, broad, arched, but very 
slightly exsert at the margin, striated, entire. Endotheca abun- 
dant. Epitheca strong, membraniform, complete. 

Distribution. — Fossih Cretaceous : England. Laube places the 
genus in the St. Cassian strata of Europe. 

Genus Blastosmilia, Ftallon, in F. de Fromentel, Introd. d 
Vitude des polyp, foss, p. 107 (1858-1861) {non Duncan). 

Corallum simple, elongate, slightly bent at the base, and sub- 
cylindrical. Calice round and deep. Columella strong and 
compressed. Septa in four cycles, moderately thick and slightly 



Digitized by LjOOQ IC 



FAMILIES AKD GENEBA OF THE MADBEFOBABIA. 57 

exsert. CostsB close and subequal. EndotHeca moderately 
abundant. Epitheca complete, with accretion-ridges hiding the 

COStSB. 

Gemmation irom the everted margin of the calice at certain 
epochs of growth. Buds become detached and leave a scar. 
Distribution, — IbssiL Oolite: Europe. 

Tribe II. 

Genus Sphenophtllia, Moseley^ JReport on Corah * Challenger ' 
Encpedition, 1879, p. 182, pi. x. fig. 1. 

Corallum soUtary, free, pedicellate, compressed, with septa 
finely denticulate at the summits, and numerous wedge-shaped 
costse, which are denticulate, rendering the corallum exceedingly 
rough. A scanty epitheca at the base ; no endotheca or exotheca. 
A well-developed lamellar columella. 

Distribution. — Mecent, Locality unknown. 

Moseley places this form amongst the AstrseidsB of Dana, in 
spite of his not observing endotheca. After much consideration 
I agree, but I am not satisfied that some endotheca does not 
exist near the columella. 

III. AlUance LITHOPHYLLIOIDA. 

Simple corals; with entire or dentate, incised or spined septa, endotheca, 
and a spongy or trabeculate columella. Wall costulate and naked, or with 
an epitheca. 

Tribe I. With entire septa. 
„ II. With dentate septa. 
I. Genus Parasmilia, Ed. & H. 
Genus Dasmosmilia, de Pourtales. 
Genus Conosmilia, Duncan. 
II. Genus Lithophyllia, Ed. & H. 
Genus Circophyllia, Ed. & H. 
Subgenus Leptaxis, Reuss. 
Subgenus Antillia, Duncan. 

Genera absorbed : — 

CYLicosMiLiA^Ed. & H. ; CcENOSMiLiA, dc Pourtal^s ) 
Anomocora, Studer ; Cyathophyllia, E. de From. ; 
Smilophyllia, E. de From.; Syzygophyllia, 
Reuss ; Cynarina, Briigg. ; Scolymia, Haime ; 
Homophyllia, Briigg. 
Leptaxis and Anttllia become subgenera. 
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Amongst the Simple Corals with plain entire septa are some 
which have been grouped genericallj, according to the presence 
of abundant endotheca or its comparative absence. This is not a 
sufficiently important distinction. Thus the genus Cylicosmilia, 
Milne-Edwards and Jules Haime, 184*8, really only differs from 
Farasmilia of the same authors by its more numerous septa and 
well-developed endotheca. The first-named genus is of Eocene 
age and the other is Cretaceous. 

It is necessary to absorb Gylicosmilia in Faragmilia^ and to 
alter the generic diagnosis of the latter slightly. 

Pourtales originated the genus Coenosmilia^ * Deep-sea Corals 
Hasslar Expedition,' p. 39 (1874), but in the description of the 
corals of the * Blake ' Expedition he withdrew it, and placed the 
species in Parasmilia, 

Tribe I. 

Genus Paeasmilia, Mitne-JEdwards ^ Jules SLaime (Compt, rend, 
1848), and Brit. Foss, Corals, Introd., Pal, 8oo, Land. 1849, 
p. zxv, amended. 

Syn. Ccenosmilia, Pourtales ; Anomocora, Studer ; Cylicosmilia, 
Ed. & H. 

The corallum is simple, fixed, subturbinate, or conico-cylin- 
drical. Calice circular in outline. Columella spougy. Septa 
entire, exsert, well developed, granular laterally. The wall is 
naked and costulate. Endotheca exists. 

Distribution. — Fossil. Cretaceous and Eocene : Europe. Cre- 
taceous : England. — Becent. Caribbean Sea, Philippines. 

Pourtales named the species Parasmilia Lymani and P. 
variegata, from the Florida seas ; but in his last work, on the 
* Blake ' corals, he considered them very abnormal, and therefore 
established the genus Dasmosmilia for them. But he retains 
Farasmilia fecunda, Lindstrom (Pourtales, sp.), and notices that 
the gemmation is not real, but that the young forms have settled 
on a dead one. 

Q-enus Dasmosmilia, FourtaUs, Bull. Mus, Comp. Zool., Beport 
on Corals dredged hy * Blake* Expedition^ p. 108, pi. ii. figs. 
11 & 12 (1880). 
Corallum turbinate, with very thin wall and false pali. Co- 
lumella formed by lobes of the septa. Rudimentary epitheca. 
Distribution. — Becent, Off Grenada, in 164 fms. 
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The species DasmosmiUa variegata^ Pourtal^s, has for its synonyms 
J^arasmilia variegata^ Pourt., and BathycyatJius elegans^ Studer. 

Genus Conosmilta, Duncan, Fossil Corals from the Australian 
TertiarieSy Ann. ^ Mag. Nat, Sist, Sept. 1866, p. 8, pi. viii. 
figs. 3-5. 3 species. 

Corallum simple, pedicellate, coDical. Calice elliptical. Co- 
lumella of one or two twisted laminae, essential. Septa entire, 
octameral or hexameral in arrangement, arise at the margin he- 
tween the costsB. Costae broad, ornamented or sharp at the margin, 
and broad below. Endotbeca sparingly deyeloped. Epitheca 
absent or pellicular and ornamented. 

Distribution. — Fossil, Australian Tertiaries. 

This genus I now place amongst the Trochosmiliacese instead 
of amongst the Madreporaria Eugosa. 

Tribe II. 

Genus Lithophtllia, Milne-Edwards ^ Jules Saime, Hist. Nat, 
des Corall. vol. ii. p. 290 (1857). 

Syn. Scolgmia, Haime ; Cgnarina, Briigg. 

The corallum is simple and largely fixed, turbinate, subturbi- 
nate, cylindro-turbinate, cylindrical, or even prismatic in shape. 
The wall has well-developed spined costse. The calice is shallow, 
circular or subcircular. The septa are well developed, broad, 
numerous, very granulated on the sides, spinulose on the free 
edge. Columella well developed, spongy, flat above and a little 
sunken; its trabeculse are lamellar and twisted. Epitheca 
absent. Endotbeca largely developed. 

Distribution, — Fossil, Miocene : "West Indies and Europe. — 
Mecent, Caribbean Sea. 

Gknus CiBCOPHTLLiA, Milne-Edwards ^ Jules Haime, Compt, 
Bend, de VAcad. des Set. t. xxvii. p. 491 (1848). 

The corallum is simple, turbinate, or tall and pedunculated. 
The wall has fine, close, simple granular costsB and a rudimentary 
epitheca. The calice is circular and shallow ; the septa very nume- 
rous, broad, exsert, and have the free surface more or less lobed. 
The columella is large and papillary. The endothecal dissepi- 
ments are numerous. 

Distribution, — Fossil, Eocene : Europe, West Indies. 

The genus Leptaxis, Beuss, appears to be a Circophyllia with 
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an elongate columella. It is from tlie Lower Tertiaries and Oli- 
gocene of Europe. It requires further studj. It merits the 
position of a subgenus. 

Subgenera : — LeptaxiSy Eeuss ; Antillia, Duncan. 

Subgenus Antillia, Duncan, Quart, Joum. Geol. Soc. 1863, 
vol. xix. p. 28. 

Syn. Cyathophyllia, E. de Prom. ; Smilophyllia, E. de From. ; 
Syzyffophyllia, Eeuss ; HomophylUa, Briigg. 

Corallum simple, variable in shape, with more or less dentate 
and lobed, or simply dentate or simply lobed septa. A well- 
developed columella. Costse variously granulated, tuberculated 
or crested. Endotheca developed ; sometimes some exotheca 
between the costsB. Epitheca strong, folded, and reaching to 
various heights. 

Distribution. — Fossil, Jurassic : England and Europe. Eocene : 
Europe, Asia. Miocene : West Indies, Asia. — Recent. Caribbean 
Sea, Indian Ocean, Bed Sea, Japanese seas, N. Australia. 

This subgenus has a well-marked facies which separates it from 
typical Circophyllicd, 

M. de Eromentel mistakes my definition of Antillia (* Pal. 
Franc, Terr, cret.' tom. viii. livr. 24, p. 293), and gives Antillia a 
lamellar columella. Having established Smilophyllia for Litho- 
phylliacesd with lamellar columellse, he withdraws it into Antillia, 
This is an error. In no pi ace have I given Antillia a lamellar colu- 
mella ; it has nothing of the kind. The genus Smilophyllia must 
therefore lapse in the subgenus Antillia, Duncan*. M. de Fro- 
mentel's genus Cyathophyllia is the same as Antillia^-which has the 
preference from age. The first-named genus lapses therefore. 

Syzygophyllia, a genus established by Eeuss, is the same thing 
as Antillia, and must be absorbed. Zittel unfortunately has not 
seen the original diagnosis of Antillia, and has abstracted from 
M. de Fromentel's translation. 

The free or attached condition of corals having the other 
specific or generic characters in common is not sufficient to esta- 
blish a distinction. The genus CaryopTiyllia has free and 
adherent species ; and the species Caryophyllia clavus has free, 
pedunculate, and broad-based and adherent individuals. Hence 

* Zittel, ' Handb. PaUcont.' p. 660, mentions Smiiopht/llia, Fromentel, m a 
synonym of Antillia. 
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in dealing with the present group of Simple Corals genera must 
not be admitted on the fact of the forms they might include 
being fixed, when the other structural details resemble those of 
well-known genera whose species are free. Hence CynarifM of 
Briiggemann, 1877, is a free Jjithophi/Uia, and HomopTiyllia, 
Briiggemann, 1877, is a fixed Antillia or a young compound coral 
or colony. 

IV. AlUance ASTEROSMILIOIDA. 

Simple Astrseadae, turbinate, horn-shaped. Calice elliptical or circular. 
Wall costulate. One or more rows of pali. Columella variable, elongate, 
spongy or lamellary or fasciculate, or none. Endotheca exists. 

Tribe I. Septa entire. 
„ II. Septa denticulated. 

I. Genus Asterosmilia, Duncan. 

Genus Stephanosmilia, E. de From. 
Genus Cyathosmilia, T. Woods. 
II. Genus Pattalophyllia, d'Acfaiardi. 

Tribe I. 
Genus Astbbosmilia, Duncan^ Fhil. Trans. 1867, p. 653. 

The corallum is simple, long, comute more or less. Calice 
elliptical or circular. Columella solid, essential, compressed, 
lamellar, short. Septa numerous, entire, and exsert. Costae 
irregular and often crested. Pali exsert, in several crowns, 
before aU septa except the last cycle. Endothecal dissepiments 
distinct, tolerably numerous, and curved. 

Distribution. — Fossih Eocene, Miocene: West Indies. — 
Becent. Florida and Atlantic. 

This genus was placed as Trocliocyatlius even after the endo- 
thecal dissepiments were discovered by Lonsdale (Quart. Joum. 
Geol. Soc. vol. XX. 1864, p. 26). In May 1867 the generic dia- 
gnosis waa read before the Royal Society. 

The next genus, Stephanosmilia^ E. de Eromentel, is allied to 
Asterosmilia, Dune, the generic distinctions being that the first 
named has a fasciculate columella and two crowns of pali ; whilst 
the other has pali before all the septa except those of the last 
cycle, and there are four and often five cycles of septa. 

There is a very remarkable manner of founding a genus illus- 
trated in the * Pal^ontologie Eran§aise.' A species is named and 
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figured years before the letterpress relating to it and tbe genus 
is published. Zoologists hare long since decided against any 
such proceeding. The genus dates from the time of reading 
in or publication by a Society, or periodical, or book. Another 
method is more remarkable, and consists of diagnosing genera 
the species of which have not been found. 

STEPHAifOSMiLTA, E. de Fromentel, FaL Frang., Terr. crit. (non 
Beuss), t. viii. Livr. 22, p. 242, 1867 (pi. 26, date 1862, without 
letterpress). 

Corallum trochoid and pedicellate. Wall naked. Cost© well 
developed, nodular. Columella fasciculate. Septa exsert. Pali 
well developed, and placed before the septa of the first two cycles. 
Endothecal dissepiments rather distant. 

Distribution.— Fossil. Q-ault : Europe. Eocene : Borneo. 

M. de Fromentel really published the genus in 1867, having 
figured it only, five years before. He placed it at first amongst 
styliform columellate Trochosmilia. 

Stephanosmilia, Eeuss, is a synonym of Trochocyathus, 

The following genus is thoroughly Australian in its strangeness. 

Genus Cyathosmtlia, Tennison Woods, Trans. Fhil, Sac. Ade- 
laide, S. Australia, 1877-78, viii. p. 113. 
Corallum simple, pedicellate. Calice elliptical. Columella 
absent. Pali present. Costae exsert. Endotheca plentiful. 
Distribution. — Fossil, Australian Tertiary deposits. 

Tribe II. 

Genus Pattalophtllta, d*Achiardi, Mem. della Soc. Italia di 
Sci, Nat. Milano, tom. iv. no. 1, 1868, p. 3. 

Corallum simple, free, cornute. Pali before the antepenulti- 
mate cycle of septa. Columella absent. The septal lamin® 
finely and regularly denticulated. Endothecal dissepiments not 
very abundant. 

Distribution. — Fossil. Eocene: Europe. 

The figures given by d'Achiardi in vol. ii. no. 4 of the above 
work show a coral with a narrow pedicellate end, curving and 
swelling to the long elliptical calice. The costsB are seen ; and 
there is no epitheca. The pali form a crown of lobes within the 
septal edges, and there is no columella. 
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Group-Genus AXOSMILIA. 

Simple corals with entire septa, an essential styliform columella, a well- 
developed epitheca and endotheca. 

Genus Axosmilia, Ed. & H. 

Genus Axosmiua, Milne-Bdwards Sf Jules Haime^ Compt, Bend, 
de VAcad, des Set. t. xxvii. p. 467 (1848). 

The corallum is simple, free in adult age, tall, turbinate or 
conical. Calice circular and deep. Columella essential, styli- 
form. Septa entire, not exsei*t, and some unite with the columella. 
Epitheca complete and membraniform. Endotheca moderately 
developed in the deep interseptal loculi. 

Distribution. — Fossil. Oolitic, Jurassic : Europe. 

2. Subfamily Astrtsida reptantes. 
(The Astrangiacese, Ed. S[ JS.) 

Colony composed of short corallites which arise by gemmation 
from stolons or basal expansions, which may or may not contain 
Bclerenchyma. Endotheca moderately abundant. Septa both 
entire and denticulate. Rarely gemmation from the corallite 
wall. 

The living polypes of a form belonging to this group, Cylicia 
rubeola, Quoy & Gaimard, stand up higher than the calicos, and 
the disk is well rayed, and within the margin are little slender 
teutacles surrounding a long mouth with incised margins (Milne- 
Edwards & Jules Haime, Hist. Nat. des Corall. vol. ii. p. 607, 
1857-60, from Quoy & Gaimard, Voy. de TAstrolabe, Zooph.). 
Verrill states (^ Notes on Radiata,' p. 526) that Astrangia pali- 
fera, Verrill, has subpellucid polyps which rise considerably 
above the calicos : the tentacles are long, slender, and covered 
with white verrucse, with a knob at the end. 

The corallites may be close or rather distant ; and in the first 
instance the bases often overlap, and the gemmation seems to 
have been from the very basal edge. In one group {Coenangia) 
the gemmation is partly as in Cladocora, and is from the wall 
of the parent corallite, and the cavities of the bud and parent 
communicate. 

The small colonies of the Astraida reptantes are readily dis- 
tinguished from any other forms of the family by their method 
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of growth. Eight genera were included in the subfamily bj Milne- 
Edwards & Jules Haime ; Gosse, de Eromentel, d'Orbignj, Verrill, 
Eeuss, Keferstein, T. "Woods, and de Pourtal^s added others to 
the group. Some of the genera were established on morphological 
data which were not of more than specific classificatorj value ; 
and they have been absorbed. 

The Astrcddcd reptantes correspond to the Turbinolidw reptantes 
of the family Turbinolidae ; and they have great affinities with 
the OculinidsB. No division can be made between the "Alliances *' 
of the subfamily from the morphology of the septal edges ; for 
some septa may be smooth and others denticulate in the same 
calice in many genera. It is an important consideration, for it 
lays the foundation of a doubt regarding the value of the Eusmi- 
line and Astrseid groups of Milne-Edwards and J. Haime. 

The subfamily Astraida reptantes (AstrangiaceaB, Ed. & H.) 
contained nineteen genera. But after revision eleven genera 
and two subgenera remain, which arrange themselves under two 
Alliances. Four genera are removed to other groups. 

Alliances. 
I. Rhizangioioa. 

II. ASTRANGIOIDA. 



I. AlUance RHIZANGIOIDA. 

Astrseidse reptantes with a complete epitheca, with or without pali. Septa 
denticulate on the free edge, the primaries sometimes with a subentire 
edge. 

Genus Cylicia, Ed. & H. 
Genus Scolangia, T. Woods. 
Genus Cryptangia, Ed. & H. 
Genus Rhizangia, Ed. & H. 
Genus Bathangia, Keferst. 

Genus Cylicia, Milne-Bdwards Sf Jules Haime, Polyp, foss, des 
terr. paUoz, p. 116 (1851) ; Hist, Nat, des Gorall. vol. ii. p. 606, 
1857-60 {Culicia, Dana, 1846). 

Colony spread over surfaces, and composed of close or rather 
distant but independent corallites. These are short, subcylindrical, 
often oblique, with a large baset Calicos subcircular and rather 
deep. Columella papillary and well developed. Septa thin, close, 
not exsert, the principal with a subentire margin, the others very 
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dentated. Epitheca complete. Endotheca exists. Q-emmation 
from the base or from a short or long calcareous stolon of the 
parent corallite. 

Distribution. — Becent. Cape of Good Hope, Natal, Australian 
seas, New-Zealand seas, Singapore. 

It is probable that Solenastraa Prestwichi, Duncan, of the Crag, 
is a crowded Cylicia with an abnonnal growth of exotheca. 

Genus ScoiiANaiA, Tennison Woods, Palaont, New Zealand, 
Corals and Bryozoa, p. 18 (1880). 

Astrangiaceae united by a calcareous stolon which covers the 
waU with concentric layers. Corallites inclined. No spiniform 
processes on the septa. No columella. 

Distribution. — Fossil. Tertiary : New Zealand. 

In the solitary specimen of the solitary species there does not 
appear to be a complete calice in the delineation given. The fossa 
was wide. It may be supposed that the stolon mentioned above 
means epitheca. 

Genus Cetptangia, Milne-JEdwards S[ Jules BLaime, Sist. Nat. 
desCorall. vol. ii. p. 609 (1857). 

Colony budding by stolons which do not become calcareous. 
Corallites quite free amongst themselves, elongate, cylindro-tur- 
binate, and with a complete epitheca. Calicos circular or sub- 
circular; fossette well marked, deep. Columella papillary and 
well developed. Septa thin, dentate, moderately close. Endo- 
theca exists. Habit : surrounded by and immersed in Celleporce, 

Distribution. — Ibssil. Miocene : Europe. Pliocene : England. 

The species of this genus are always found immersed in Celle- 
jpora ; and this and their corallite shape and dentate septa of all 
ages separate it from Cylicia. 

G^nus Bhizajj oiA, Milne-Bdwards ^ Jules Saime, Compt, Bend, 
de VAcad. des Sci. Nat. t. xxvii. p. 496 (1848). 

Colony forming expansions of calcareous basal structures from 
which corallites arise. Corallites rather close, short, sometimes 
very much so, subcylindrical, largely fixed by the base. Calicea 
circular, almost superficial. Columella papillary, the outer part 
resembling the inner teeth of the septa. Septa numerous, rarely 
exsert, large, thin, subequal, granular, close, minutely denticulate 
where free. Epitheca complete. Endotheca exists. 

issns. JOXTEiir. — zoology, vol. xvin. 6 
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JDistribution. — Fossih Cretaceous, Eocene, Miocene : Europe, 
Eocene: Borneo, 

Liitken having found a recent species of Cladangia^ state* 
that when it; is young it resembles SMzangiay and that tlie 
stability of this last genus is lost. But it is neoessary to com- 
pare adult forms in zoological argument; and the adults of the 
two genera differ materially, 

Gtenus BathjlKGIA, Eeferstetn^ quoted in Zittel, Sandh der 
FdliBont. 1879. 

Corallites short, united to a permanent basal enlargement. 
Calicos round and yery deep ; wall thick, covered with a granular 
folded epitheca. Columella spongy, well developed, filling the 
lower part of the corallites. Septa narrow. Pali in one crown. 

Distribution. — Fossil. Oligocene: Europe. 

It is presumed that endotheoa exists. Otherwise the genus 
will belong to the Turbinolidiff reptantes, nobis. 

II. AUiance ASTRANGIOIDA. 
Ajitraeiidae reptantet with a naked and costulate wall. 
Genus Astrangia, Ed. & H. 

Subgenus Ccenangia, Yerrill. 

Subgenus Phyllangia, Ed. & H. 
Genus Ulanoia, Ed. & H. 
Genus Stylangia, Reuss. 
Genus Colangia, Pourtal^, 
Genus Cladangia, Ed. & H. 
Genus Latusastr^a> d'Orb, 

Genera absorbed :— ^ 

HopLANGiA, Gosse ; Plsuboccvnia, d*Orb« 
Genera becoming subgenera : — 

Ccenangia and Phyllangia. 
Genera removed : — 

PSAMMOPHORA, PLAGOPHORA,nOLANGIA«and StY- 

LANGiA, E. dc From. 

Genus Astbai^ gia, Milne-Edwards Sf Jules Haime, Ckmpt. Bend, 
de VAcad. des Sci. t. xxvii. p. 496 (1848). 
Colony incrusting. Corallites short, arising from calcareous 
basal expansions, close, more or less turbinate or cylindrical, 
Calice circular, deep, and large. Columella papillary, and formed 
of a network of trabeculcB with additions from the septal ends ; 
outer papillae resembling those of the septa, or differing in conse- 
quence of a large paliform tooth being on some septa. Septa 
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unequal, not exsert, some united, granular at the sides, denticulate, 
and often with a paliform tooth. Costss riuible on the wall near 
the calico especiallj. Epitheca absent. Dissepiments few and 
distant. 

Distribution^-^Becent East Indies, Florida, Central America, 
Panama Baj, east and west coasts of North America, Str . of Magel-* 
Ian. — JSbssiL Eocene : Europe, Borneo. Miocene i N. America. 

There is no doubt that the species formerly classified with 
Jbttrcmgia^ and which are found in the Miocene or later Tertiaries 
of the United States (eastern coast) yary in their method of gem- 
mation* The eorallites may entirdy arise from the basal expan- 
sion, or some may come from the angles between eorallites, and 
even firom the wall anywhere below the oalice. Some of these 
buds are accidentally placed, and have no intimate union with the 
parent ; but others appear to be true i&firi^caUcular gemmations. 
Yerrill has formed a subgenus Codnangia for these forms and for 
Astrangia Dana of the Virginian fauna. 

Subgenus CcENAiraiA, VerriU, Notes on Sadiata, p. 5S0 (1869). 

Syn. Fleiadia^ Dana. 

Corallites united together laterally, forming small ABtrmc^ 
like iDcrusting masses, sometimes rising into lobes in the middle. 
Galieles angular and crowded. Septa without distinct paliferous 
teeth at basoi those of the last cycles curred towards and usually 
lUiited to those of preceding c^ele. Columella small, scarcely 
papillose. Budding between corallites and around or below cali- 
cular margin. 

IHstributioni — Beeeni. Guaymas ; E. coast N. America as far 
north as Long Island Sound. — Fossil, Miocene ; Maryland. 

Pleiadia, Dana, is not mentioned in TerrilVs revision of the 
names of the genera used in the great work on Zoophytes, Wilkes 
Expedition; and Dana observes C Corals and Coral Islands,' 1872, 
p. 68) that it is synonymous with Astrangia, 

The genus FhgUangia of Milne-Edwards and Jules Haime only 
differs from Astrangia in having exsert septa, scwne of which are 
not denticulate, others being so, with a smaller and more variable 
columella. It is at the most only a subgenus. 

Subgenus PnTLLAireiA, (genus) Milne-Edwards !f Jules Saime^ 
Compt Bend, de VAcad, des Sei. t. xxvii. p. 49^7(1848); Verrill, 
Notes on Badiata^ p. 531. 
Syn. Soplangia, G-osse. 

Colony incrusting, forming clusters of moderately large turbi- 

6» 
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nate corallites, dose or rather distant. Corallites rather short. 
Calices circular, except where crowded, deep. Columella small or 
well developed, trabeculate from the septal ends ; with from one to 
three or four pillars rising from the base and uniting and joining 
the trabeculsB; upper surface ragged or papillose. Septa well 
developed, numerous, unequal, some exsert;, entire or minutely 
denticulated, granular, with or without paliform lobe. Cost» 
usually well developed. Epitheca wanting. Endotheca mode- 
rate. Basal expansion spreading, calcareous. 

Distribution, — Becent, West Indies, Panama, Florida, British 
Channel ? Malacca, W. coast of North and Central America. — 
Fossih Eocene, Miocene: Europe. 

Mr. S. O. Eidley has shown that Fhyllangia, like CcBnangia^ 
Verrill, may sometimes bud from the wall of the parent corallite. 

I believe that Hoplangia, Gh)sse, Actin. Brit. p. 338 (1860), is 
synonymous with Fhyllangia. 

Genus TTLiiraiA, Milne-Edwards Sf Jules Saimey Sist ITat. des 
Coralh voL iL p. 617 (1857) ; corrected in accord with Verrill^ 
Notes on Eadiata, p. 533 (1868). 

Colony scattered, basal expansion not developing scleren- 
chjma. Corallites distant, very low and broad, with a well- 
developed papillary columella and very numerous septa, the 
higher orders of which are very denticulate, and the others exsert 
and partly plain. CostsB near the calico, and an epitheca near 
the base. Endotheca exists. 

Distribution, — Recent. Panama and Philippines. 

Genus Sttlahgia, Eems^ Fal, Stud, iiber die alt, Tert.^Denkseh. 
der Xais, Akad, der Wiss, Wten, 1874, p. 11. 

Colony incrusting. Corallites short, united by basal expan- 
sions. Calice circular, moderately deep. Columella styliform. 
Septa unequal, not exsert. Costs visible on the wall. Epitheca 
and endotheca exist. 

Distribution. — Fossil. Eocene: Europe. 

Genus Colajtoia, FourtaUs, Illust. Gat, Mus, Oomp. ZooL 
Sarvard, No, iv. 1871, Deep-Sea Corals^ p. 31. 

Ciorallum immersed in an expanded basal epithecal membrane, 
forming several successive storeys following the growth of the 
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coral. Primary and secondary septa entire and exsert ; those of 
iHe Hgher orders denticulate and not exsert. Well-developed 
pali in front of tlie tertiaries. Columella lamellar or papillose, 
and not much developed. 

Distribution. — Becent, Tlorida seas and off Havana. 

Gknus Cladanoia, Milne-Edwards Sf Jules Maime, Sist, Nat. 
des Coralh vol. ii. p. 618 (1857). 

The colony arises from a common basal expansion. Corallites 
with septa having lobed margins. Columella parietal. An exo- 
theca extends from coraUite to coraUite, giving the appearance of 
a vertical series of folia. 

Distribution. — Fossil. Miocene : France. — Becent. India (iwY- 
Jcen). 

There are two genera of this subfamily which are exceedingly 
unsatisfactory owing to the paucity of species and the very in- 
different specimens. They are Latusastrcpay d'Orb., and Fleuro- 
ecenia, d'Orb. Milne-Edwards and Jules Haime unite these 
genera. 

Now Zatusastraa has a species from the Oolite of I^attheim, 
and the specimen figured by Becker and Milaschewitsch, * Pala- 
ontographica,' vol. xxi. plate 40. ^g. 1, shows sufficient structure 
to prove that the genus under which it should be arranged is not 
I^leurocoenia. On the other hand, this last-named genus is not 
sufficiently defined. 

Genus LATrsASTHiEA, d'Orb, Note sur des I*olyp. foss. p. 7 
(1849). (Amended after Becker and Milaschewitsch, * PalsB- 
ontographica,' vol. xxi. p. 166.) 

Colony in disk-like or crateriform masses, thin and spreading. 
Base covered with a stout concentrically-folded epitheca. Coral- 
lites close, inclined in one direction, low. Calicos with a pro- 
jecting lip, otherwise circular. Columella absent. Septa very 
irregular in size and distribution. A long columellary septum 
reaching two thirds of the distance from one side of the calico to 
the other. Costs as delicate striations down the wall. G-emma- 
tion close to the bases of the corallites from the common basal 
structure. 

Distribution. — Fossil. Jurassic: Europe. Cretaceous: Europe? 

The genus JPleuroccenia is therefore abolished, and is probably 
synonymous with the above. 
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8. Buh&amlj Astrisnda ffemmaiUes. 

(Subgroup StylinacecB independentes, Ed. A H., and 
Subfandly Cladocoracea, Ed. & H., combined.) 

AstrsBidflB increasing by gemination from the wall below tbe 
calicular margin. Buds free more or less by their sides. Septa 
dentate or entire. Endotbeca dissepimental. 

Tbe subfamily unites the former Eusmilin®, wbich were grouped 
with the Stylinae, with the Cladocoracesa of the Astr»id5?. Five 
tolerably well-inarked Alliances may be mentioned, and there are 
some genera which cannot be placed in Alliances. 

Fourteen genera are retained and one lapses. Tbe Alliances 
are the Cladocoroida, Goniocoroida^ DendrosmilmdOf, StifhsnU- 
lioida, Palaaatraoida^ and a solitary genus. 

I. Alliance CUJ>OCOROIDA 
GladocoraeesB or Astmidtt gemmantes bush-, or braneh-shaped^ or fas- 
cioulatei iwith a papillary columella and pali. Endotbeca present. 
Genus Cladocora^ Ed. & H. 
Genus PjusunocoRA* Ed. & H. 
Tbe genus Anomooora, Stiider, placed by that author in the Clado- 
oorscese, is, according to E. ppurtal^, a Per(ismilia with buds on a dead 
parent. This may be the case, but the genui^ if described by Studer, 
Obergicht der Steinkorallen &c. Gazelle Reise, Monatsber, BerUiv 1977* 
p. 641, pi. 9. 

Genus Cladocoea, Milne-JEdtpards ^ Jules ffaim^^ Slat S(ft% 
des Corall vol. ii. p. 588 (1857), 

Colony bush-shaped or branched or fasciculate. Corallites 
variable bx length, ^rect, often flewouft, cylindrical, and free 
laterally. Calices circular and shallow. Columella well deve- 
loped. Septa ejtsert, subequal, rounded, aud finely dentafeed and 
granulate laterally. Pali exist before all the cycles except 
the last. Wall compact, inoder^t?ly thick. Coatss simple, 
granular, or finely echinulate, straight, An incomplete epi- 
theca, which often gives rise to Jiorize^tftl QollaretteES, may extend 
from one coraUite to another. Endotbeca scanty. Qemmation 
lateral and often in pairs from the same height on the s^em* 
. Distribution, — Fossil, Jurassic, Cretaceoue, Miocene, PKocene : 
Europe. Cainozoic; A-\x^\!}pffiixi!^.-^S;poent. Wei|t Indies, Medi- 
terranean, Madeira. 
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Genus Flbubocoba, Milne-JEdwards S[ Jules Jlaime^ Sist, NaU 
de8 Corall vol. ii. p. 601 (1857). 

Colony subdendroid, espalier-like, or massive. Gorallites 
cylindrical, short, united to the sterns^ whence thej bud for a 
distance, free at their summits for a variable extent. Calicos 
circular and shallow. Columella papillary, and there are pali 
before all the septa except those of the last cycle. Septa hardly 
exsert^ subequal, thin, close, denticulate, and granular^ The wall 
is compact, very thick, and the costce are distinct along the whole 
height, and are close, separated by deepish grooves, straight near 
the calice and more or less vermiculate elsewhere. Gemmation 
lateral. Endotheca exists. Epitheca absent. 

Distribution* — Fossil* Cretaceous: Europe. 

II. Alliance GONIOCOROIDA. 

Astrseidse gemmantes with a dendroid or fasciculate form. Columella 
rudimentary, granular costae. No epitheca. Endotheca exists. 

Genus Goniocoba, Ed. & H. 
Genus Rhabdocora, E. de From. 

Genus Gokioooba, Mtlne-Fdtoards ^ Jules tCaime, JBCist. Nat. 
dee Corall vol. ii. p. 604 (1867)- 

The colony is dendroid. Parent corallites tall, cylindrical. 
Offshoots by gemmation free laterally, and forming different 
angles with the parent according to the species. Calicos circular 
and columella rudimentary. Septa not numerous, spinulose. 
The wan is naked and has granular costsd, straight and distinct 
over the whole surface. 

Distribution, — Fossil. Trias, Lias: Europe. Oolite: Europe 
and England* 

Q^nus Bhabdocoba, J?, de Fromentet^ JPat Frafif.^ Terr, crdt, 
p. 432 (1872). 

Colony dendroid, in dose bush-shapes. Corallites free to a 
variable extent and generally well eostulated. The calice is 
circular and shallow. There is neither columella nor pali 8epta 
dentated. 

Distribution. — Fossil. Cretaceous: Europe. 
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III. AlUance DENDROSMILIOIDA. 

Astrseids gemmantes with small subdendroid forms. The corallites 

short. Columella spongy or parietal. Septa entire. Endotheca present 

Genus Pourtalosmilia, Duncan. 

Genus Dendrosmilia, £d. & H. 

Q-enus Poubtalosmilta, Duncan, 

Syn. JBlasfosmiliaf Duncan (a name preoccupied), Madrepo- 
raria of the Deep Sea, Trans. Zool. Soc. vol. x. pt. 5, 1878, p. 244. 

Colony formed by repeated gemmations from the wall of the 
parent corallite, and occasionally from the walls of buds. Coral- 
lites conico -cylindrical, long, bent, except the straight parent, 
and parallel with this last. Calices circular, deep. Columella 
rudimentary, or as trabeculae from the septal ends. Septa 
entire, thin, slightly exsert ; they project but slightly into the 
calice, except the primaries and secondaries. CostsB rudimentarj 
and only exist near the calices. Wall thin, with a granular 
epitheca closely attached. Dissepiments wide apart. 

Distribution. — Recent, Mediterranean. 

It must be noticed that the parent corallite survives with 
the buds and does not die, as in Anomocora and Ccenosmilia, 

Genus Dendeosmilta, Milne-Edwards Sf Jules JSaime^ Cwnpt, 

Mend, de VAcad. des Set, t, xxvii. p. 468 (1848). 

Colony small, subdendroid, increasing by lateral and alternate 

gemmation. Corallites subturbinate, short, free by their sides. 

Calices suboval. Columella spongy, well developed. Septa entire, 

thin, close, very unequal and granulated on their sides. Costffi 

broad, simple, and granular. Endotheca present. No epitheca. 

Distribution. — Fossil, Cretaceous and Eocene ; Europe. 

IV. AlUance STYLOSMILIOIDA. 
Astrseidse gemmantes with fasciculate, tufted, dendroid forms. The septa 
entire or dentated. The columella stout, styliform, or papillary. 
Genus Stylosmilia, Ed. & H. 
Genus Stylocora, Reuss. 
Genus Stylocora, E. de From., 1872. 
Genus Placophyllia, d'Orb. 
Genus Donacosmilia, E. de From. 

Genus STTLOSifiLiA, Milne-Udwards ![ Jules JIaime, Hist. 

Nat, des Corall. vol. ii. p. 220 (1867). 
Colony in tufts which are fasciculate. Gemmation lateral. 
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Corallites cylindrical, close, long, flexnous, and coalescent in 
places, free elsewhere. Calicos circular. Columella well deve- 
loped^ stjliform and projecting. Septa entire, few, slightly exsert, 
joining the columella by means of horizontal spiniform projec- 
tions. Epitheca present or not. Endotheca simple and scarce. 
Distribution, — Fossil, Oolite, Cretaceous : Europe. 

Q-enus Sttlocoba, Beuss, Zittel, Palceontol, p. 256. 

Colony subdendroid. Corallites cylindrical, short, free at the 
sides. Calicos circular. Columella styliform. Septa denti- 
culate, unequal ; the primaries the largest, exsert and granulate 
laterally. The inner ends of the larger septa witb a paliform 
lobe in contact with the columella. 

Distribution, — Fossil, Cretaceous and Miocene : Europe. 

It is a misfortune that M. de Eromentel should have chosen 
tbe name 8tylocora for a genus with a papillary columella. I 
bave not been able to find Stylocora, Eeuss, and do not there- 
fore know the date of its diagnosis and publication. 

Genus Sttlocoba, E. de Fromentel, Pal. Frang., Terr, crdt, 
p. 430 (1872). 

Colony dendroid, with slender branches, free to a great extent. 
Calico circular. Columella well developed and papillary. Pali 
absent. Costce well pronounced. Septa dentate, well developed 
and close. 

Distribution, — Fossil. Cretaceous : Europe. 

Genus Placophtllia, d'Orhignyy Note sur les Folyp,foss, 
p. 8 (1849). 

Colony fasciculate or astraBiform, increasing by sub-basilar 
.or lateral gemmation. Corallites nearly entirely enveloped in a 
strong folded epitheca, and often united together without the 
presence of costse or exotheca. The columella is strong and 
styliform. Septa well developed. Endotheca abundant. 

Distributiofi, — Fossil. Oolite: Europe. 

The next genus is a very doubtful one, the specimens being in 
a very miserable condition, and I place it here provisionally. 

Genus DoiirACOSMiLiA, F. de Fromentel, Introd, d Vdtude des 
Polyp, foss. p. 146 (1868-61). 

Colony fasciculate, reaching to a considerable height. Wall 
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covered with a complete epitlieca, forming strong; circular ridges, 
wanting here and there. Calicos round. No columella (P). 
Septa broad^ slightly exsert, uniting at the axis. Endotheca well 
developed. Gemmation lateral, and buds pass up parallel with 
the parent. 
IHstrihution. — Fossil. Oolite : Europe, England ? 

V. Alliance PAL^ASTKffiOIDA. 

Astrseidie which increase by gemination from the wall of the parent, 
and also horn the caUce. Septal number irregular. Costie occasionally 
remarkably developed. 

Genus Heterophyllia, M'Coy. 
Genus Battersbyia, Ed. & H. 

Genus Hetebophxllia, WChy^ tmended in FhiL Trans. Eoydl 
Soc. 1867, p. 648. 

Colony of long and slender corallites, free. Gemmation 
around the calicular margin. Septa eitber irregular in number 
and arrangement, or are only six in number and regularly 
placed. CostfiB well developed, may be tubercular, spined, and 
flexuous. Wall thick. Endotheca dissepimental. Epitheca 
absent. Columella absent or produced by junction of the 
septa. 

Distribution. — Fossil, Carboniferous limestone : United King- 
dom. 

Genus Battebsbyii., Ed. Sf IT., amended in Fhil, Trans. Boyal 
Soc. 1867, p. 648. 

Colony fasciculate. Corallites tall, distant, or close and 
crowded, free, except when arising from a parent^ very variable 
in dimensions in the same colony, or ehe erubequal. Calices and 
corallites, on section, circular in outline. ColumeMa absent or 
produced by union of septa. Septa Tery unequal in size and 
number, from 6, 12, to 52 in number. Endotheca Tesicular and 
abundant. Gemmation from the walls of corallites, and the 
buds hare fire septa or more ; also by budding from the inter- 
septal spaces of those buds, of gemmules which develop six septa. 
There is no epitheca. Corallites without co&nenchyma around 
them, but often surrounded by Stromatopora. 

Distributicn. — Fossil. Devonian: England. 
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Solitary genuB. 

Qenns HbtawmttiTA, E. de Fronumtel, Pal. Fran^.^ Terr, erit. 
p. 423 (1871). 

Colony fasciculate ia close tufts. Corallites free to a great 
extent, but usually close and polygonal in outline. There are 
only six septa, which start from the angles of the walls, and one 
more deyeloped than the others reaches the centre of the calice. 
Epitheca strong, folded, and reaching to the summit of the 
colony. 

Distribution.— Fossil, Cretaceous: Europe. 

The genus Isoeora, Etallon, is insufficiently determined, and 
should lapse. 

In 1867 a division of the AstraDidae was suggested in order to 
receive the two PalsBozoic genera Jleterophyllia, M*Coy, and 
Battershyia^ Ed. <& H.* I now place this division as an Alliance 
in those Astrasidse which bud between the calicular margin and 
tlie base. 

4. Subfamily Astraida eaespiioscB. 

(JEti^hylliiieea caspitoscBy Ed. <& H. (pars), and Astrteacem 
ccdspitoscBj Ed. <& H., combined.) 

AstrseidsB in which the corallites are isolated in all their 
terminal portions, being free at their sides, springing from a 
common parent, increasing by fissiparity, separation occurring 
rapidly or serial growth persisting. Septa entire or dentate, 
spined or lobed. Endotheca abundant. Colonies in csBspitose 
tufbs, often more or less foliaceous. Gemmation rare, but it 
exists more frequently than has been thought hitherto. 

The insufficient morphological distinction between the Sections 
ZdthophyUiacdes cespiteuses and the FupliyUiaeies cespiteuses of 
Milne-Edwards and Jules Haime, Hist. If at. des Corall. vol. ii. 
pp. 288 & 184, has been intensified by the fact that there is 
not a very great difference between the soft structures of the 
groups. The first section belongs to the AstrsBincB, Ed. & H., 
with spined and dentated free septal edges, and the last to the 
EusmllinsB, with smooth septal edges. These conditions of the 
septal edge, as already noticed, cannot be of physiological import- 
ance, and they are found combined in the calices of species of 
other groups of the corals. Again, the Caespitos^ Euphylliaceae, 
* P. Martin Dimcw, Phil, Trws. Boy. Soc. 1867, pp. 643, 651. 
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the second of tlie sections mentioned above, run into the Euphyl- 
liac^es confluentes ; and this want of definition is observable in 
the AstrsBinae c»spitos8B and confluentes. 

It does not seem possible to separate such genera as Eusmilia^ 
Aplosmilia, and JEupJiylUa from DasypJiyllia, Trachyphyllia, and 
Mussa, and their subfamily relationship is evident. The genus 
^Plocophyllia^ Reuss, is an Eusmiline Mussa in habit of growth. 

In both of the sections the corallites spring from a small base 
or parent, either by budding or by fissiparity. They then increase 
by fissiparous division. The divided parts grow upwards, become 
separate, and do not unite at the sides. Sometimes this fissiparous 
division does not take place until the calice has become very long, 
and even gyrose, so that a kind of serial growth occurs before 
separation, and it may persist in some parts of the colony, or uni- 
versally. One part of a fissiparous calice may grow faster than 
the other, and the calicular centres of the new corallites become 
evident sooner or later in all conditions, except in the long serial 
gyroid calices seen in Mupliyllia for instance. 

Seventeen genera have been noticed, but thirteen only remain 
after revision. Two become subgenera. 

Alliances. 

I. Calamophyllioida. 
II. Thecosmilioida. 

III. MUSSAOIDA. 

I. Alliance CALAMOPHYLLIOIDA. 

Ceespitose Astrseidse in colonies, the corallites of which speedily become 
separate, except at their lower and originally attached part. Calices more 
or less circular, very rarely forming short series. 

Tribe I. With entire septa. 
„ IL With dentated and spined septa. 

Tribe I. 

Genus Eusmilia, Ed. & H. 

Subgenus CAULASTRiEA, Dana. 
Genus Aplosmilia, d'Orbigny. 
Genus Solbnosmilia, Duncan. 

Tribe II. 

Genus Dasyphyllia, Ed. & H. 
Genus Calamophyllia, Ed. & H. 
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Genus Plbubophyllia^ E. de From. 
Genus Dendrocora> Duncan. 
Genus Dactylosmilia^ d'Orb. 
Genus Hymbnophyllia, Ed. & H. 
Genus Rhabdophyllia, Ed. & H. 
Genera absorbed : — 

Aplophyllia^ d'Orb. } CAULASTRiE a becomes a sub- 
genus. 

Tribe I. 
Oenus ErrsMiLiA, MUne-Edwards ^ Jules Saime, Sist. JSFat. 

des CoralU vol. ii. p. 186 (1857 ; founded 1848) ; amended. 
The colony is caespitose in shape, and the branches are dichoto- 
mous or trichotomous. Tbe base increases but slightly with age, 
and the subcylindrical corallites increase in height, multiply fis- 
siparously, and speedily become separate. The calices are large, 
somewhat irregular in outline owing to fission, but are generally 
elliptical. The columella is composed of a lax, broad tissue, and 
is at the bottom of a deep fossa. The septa are entire at tbeir 
upper edge, are well developed, thin, narrow, and slightly gra- 
nular. The costae are subcrestif orm near the calices, and may 
become more or less indistinct towards the base. The endo- 
theca is moderately developed, and there is a pellicular epitheca, 
which does not pass far up the colony. 

Distribution. — Fossil. Antillian Pliocene. — Recent. Caribbeau 
Sea. 

EusmUia alticostata, Ed. & H., has the cost® distinct at the base. 

Subgenus CAULASTBiBA, Dana, Zoophytes^ Wilkes's Eccplor, Exped, 
p. 196 (1846). 

Colony caespitose, with the stems straight or twisted, sub- 
cylindrical. Calices subcircular, deep. Septa unequal, exsert, 
subentire, rather numerous. The outer surface of the stems 
striated or denticulate. 

Distribution. — Becent. Pacific, West Indies ? 

The three species included in Caulastraa^ Dana, form a very 
natural subgenus of Eusmilia. 

Genus Aplosmilia, d'Orhigny^ Note sur les Polyp, foss. p. 6 
(1849), and Milne-Edwards ^ Jules Saime, Hist. Nat. des 
Corall. vol. ii. p. 189; amended. 
The colony is caespitose, and the branches are dichotomous or 
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trichotomous. The base increases but slightly with age, and the 
corallites grow high, subcylindrical, and increase by fissiparity, 
separating soon. The calices are large and do not form series. 
The columella is lamellary. The septa are large, thin, and entire. 
The costae are crestif orm, and are visible to the base. There is an 
endotheca, but the epitheca is absent. 
Distribution, — Fossil, Oolite of Europe. 

Gtenus SoLEKOSMiLTA, Duucafi^ Madr^oraria of Deep Sea^ Trans, 
Zool Soc. vol. viii. pt. 6, p. 327 (1871). 

The colony is bush-shaped, and the corallites, which rarely 
unite, are cylindrical and bifurcate. Budding occurs, and after- 
wards fission of the terminal calices : their fosssB and columellsB 
are in common. The tissue between these calices is costulate, and 
that over the rest of the corallum granular and without epitheca. 
The calices increase by fissipifrity, and occasionally form short 
series. Columella formed of laminae and of the palif orm jBuds of 
septa^ and is deeply situate. Septa variable in number ; many 
reach the columella and have paliform lobes. Dissepiments 
common. Wall often thick. 

Distribution, — Becent. N.B. and S. Atlantic, Caribbean Sea, 
South Indian Ocean, Philippines, Japan. To 1098 fms. 

Tribe IL 
Genus 'Dasxi^iitiaJj.a.^ Milne-Edwards^ Jules Haime, Compt, Bend, 
de VAcad, des Sci. t. atxvii. p. 432 (1848) ; Ann, des 8ci.Na^ 
3» ser. t. X. pL 8. fig. 6 (1849). 

The colony is fasciculate, and resembles a more or less hemi- 
spherical, dichotomous cyme in shape. The corallites grow 
upwards, divide fissiparously, and become free to a considerable 
extent rapidly. The calices are circular, suboval, or deformed, 
moderately deep, 9,nd there is a spongy columella. The septa are 
exsert and dentate, the inner teeth being larger than the outer 
ones. The endotheca is well developed. The wall is echinulate 
and costulate, and gives rise to circular expansions. The epi- 
theca is rudimentary. 

Distribution, — Fossil, Tertiary of Sind and Miocene of Europe. 
— Becent, East Indies, Malacca. 

Gbnus CalakophyItLIA, Milne-Fdwards ^ Jules Matme^ JItst* 
Nat. des Corall, vol. ii. p. 342 (1867). 

The colony is fasciculate, and the corallites are long and 
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dichotomous, free soon or almost entirely so. The calices have 
an irregular margin, and are more or less circular op subcircular, 
and they are shallow. The columella is rudimentary, or absent. 
The septa are numerous, and nearly equidentate. The endo- 
thecal dissepiments are oblique and well developed. The wall is 
naked, or may have a rudimentary epitheca, and is covered with 
equal or subequal granular cost®. Circular expansions of the 
wall occur at different Heights, and may or may not unite with 
those of other corallites. 

Distrihtdion. — IbssU. Trias: Europe. Jurassic: England and 
Europe. Secondary: Europe. Tertiary: Europe, Sind, Aus- 
tialiaP 

G^nus PletjbofhtIiIiU., M de Fromentel, Introd. d Vetttde des 
polyp, f 088, p. 140 (1858-60). 

Colony with small dichotomous or trichotomous branches. 
Corallites cylindrical, multiplying fissiparously. Calices with the 
septa arranged on the heptameral type, one of the seven large 
septa being the most deyeloped, and reaches the axis without 
diminishing in thickness, and replaces a columella. The wall is 
covered with a thick epitheca, swoUen in bourrelets here and 
there. 

Distribution, — Fossil, Portland Oolite : Europe. 

Oenus D£i!n>BOCOBA, Duncan j Deep- Sea and Littoral Corals, 
Froe. Zool, 8oc, 1876, p. 438. 

Colony bushy, branching from all parts, frequently in one plane. 
Branches different in length, slender. Calices terminal, round, 
shallow or elongate when undergoing fissipa^ity. Columella lax 
and trabecular. Septa denticulate, with pali before those of the 
third cycle. CostaB distinct, broader than the septa of the calicular 
margin, and are sharply granular over the all. "Wall thick. 
Endotheca tolerably abundant. Epitheca absent. In some 
branches the fissiparity is repeated to form short series. 

Distribution. — Recent. Atlantic, West coast of Africa. 

Genus DactyIiOSMILia, d'Orbigny, Note sur les Foh/p.foss. 
p. 6 (1849). 

The colony is dendroid, and has dichotomous corallites. The 
columella is 8|)ongy and well developed. The septa are dentate 
and in three or four cycles, and there are pali before all, with the 
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exception of the last. The walls are aaked, and have distinct 
granular costsB along their whole length. 

Distribution. — Fossil. Cretaceous: Europe. 

* 
Genus Htmen'ophtllia, MUne^JEdwards ^ Jules JECaime, Sist. 
Nat. des Corall. vol. ii. p. 368 (1857). 

Colony in the form of a fasciculate tuft. Corallites free at 
their sides, and enyironed by a complete epitheca, which is 
attached to the extremity of the costsB at a little distance from 
the wall, giving an appearance of a double wall. Calicos broad, 
more or less deformed. Columella rudimentary or none. Septa 
in irregular cycles, with a paliform lobe. Endotheca yery deve- 
loped. 

Distribution. — Fossil. Cretaceous: Europe. 

Genus Ehabdophtllia, Millie-Edwards ^ Jules Haime^ Hist. 
Nat. des Corall. vol. iL p. 348 (1857), amended. 

Colony in the shape of a dendroid tuft; the corallites long and 
cylindrical in shape, bifurcating fissiparously and at different 
angles. The calicos have rather irregular shapes, and the colu- 
mella is spongy and well developed. The septa are dentate and 
granular. The costsB are continued over the wall to the base, and 
are distinct and granular, may be restricted to the neighbour- 
hood of the calico, or some are very distinct low down. The 
endotheca is developed, and there is no epitheca. 

Distribution. — Fossil. Trias, Cretaceous: Europe. Jurassic: 
England and Europe. Eocene : Europe and Asia. 

This genus absorbs Aplophyllia, d*Orbigny, 1849, which, being 
less well known, had better not receive the usual priority. 

IL Alliance THECOSMILIOIDA. 

AatrseidsB more or less csespitose, sometimes submassive. Corallites 
united to some extent, increasing by fissiparity, speedily separating, showing 
short series rarely ; gemmation may occur. 

Genus Thbcosmilia, £d. & H. 

Subgenus Cladophyllia, Ed. & H. 
The genus Cladophyllia becomes a subgenus, and Ccenotheca, Quen- 
stedt, is aboUshed. 

Some of the genera now about to be considered are very diffi- 
cult to classify, especially Thecosmilia, Ed. & H. The young 
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of most Thecosmilians were simple forms reBembhng MontUvalti(By 
and growth proceeded for some time without increase, or the 
reverse happened. The increase was clearlj not invariably by 
fissiparity of the parent ; subdivision and upward growth from 
more than two centres may be noticed; and the method is 
indistinguishable from the results of gemmation. As growth 
proceeded the calice either remained unaltered, or fissiparity, or 
even something like serial growth, developed. 

The result in these last two instances was to produce calices 
as varied in shape as in Mussa and Symphyllla, 

Mr. Tomes, F.G.8., has introduced the genus ChonsastrcBa^ E. 
de Fromentel, to absorb the ThecosmilitB which grow at first by 
budding and then by fissiparity. In his essay on the Lower-Oolite 
Madreporaria (Quart. Journ. Q-eol. Soc. vol. ixiviii. p. 428, 1882), 
the diagnosis of Chorisastraa is not introduced. A figure is given 
of Chorisastrcea gregaria on plate xviii. figs. 1-3, the Thecosmilia 
gregaria of Ed. <fc H., and M*Coy's Montlivaltia gregaria. 

The figure, however, does not represent the characteristic groove 
or deep space between the walls of adjoining calices, which is the 
special generic character of Chorisastrcea according to the founder 
of the genus, M. de Fromentel. Chorisastrtsa will be considered 
in its proper place. 

Genus Thecosmilia, MUne-Edwards and Jules Maime, Sist, Nat, 
des Corall, vol. ii. p. 354 (1857). 

This colony is usually csespitose, but sometimes becomes sub- 
massive, expanding at the top in consequence of the more or 
less complete union of a certain number of corallites together. 
Usually the corallites tend to isolate rapidly by and after fissi- 
parity, and their base develops but little with age. The cali- 
cular margins are irregular. The columella is rudimentary or 
none. The septa are strong, more or less exsert, regularly den- 
tate above and granular laterally. The endotheca is well deve- 
loped, and the epitheca is stout and strongly folded and reaches 
close to the calices. Growth by fissiparity and rapid isolation, 
or by gemmation and subsequent fissiparity. 

Distribution. — Fossil, Trias, Jurassic, Cretaceous, Tertiary: 
Europe. Jurassic: England. 

Subgenus Cladophyllia, (genus) Milne-Edwards ^ Jules Maimer 
Hist. Nat, des Corall. vol. ii. p. 363 (1857). 
Colony in the form of csespitose tufts. Corallites elongate, 

LIKN. JOUHN. — ZOOLOGY, VOL. XVIII. 6 
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cylindroid, coyered witli a well-developed complete epitheca. The 
calices are circular iu outline and rather deep. Septa not nume- 
rous. The columella is rudimentary or absent. Eudotheca not 
abundant. 

Distribution. — Fossil. Trias, Jurassic: Europe. Jurassic: 
England. 

This was formerly a genus, but it is clearly only a division of 
that called Thecosmilia, 

The genus Coenotheca, Quenst., is ill defined, and relates, in all 
probability, to peduncles of Thecosmilioida. 

III. Alliance MUSSAOIDA. 

Csespitose Astrseidse with very dentated or spined septa. Growth by 
fissiparity. Corallites free at their sides or slightly joined. Calices 
unsymmetrical^ rarely solitary, usually in series, free. 

Genus Trachyphyllia, Ed. & H. 
Genus Muss a, Oken. 

Genus Tbachtphyllia, Milne-Udwards 8f Jules Saime, Sist. 
Nat, des Corall. vol. ii. p. 340 (1857). 

Colony fixed, not very tall, composed of corallites which are free 
amongst themselves, wavy and swollen and contracted here and 
there. Calices as long valleys, much twisted and deep. Colu- 
mella well developed, spongy, and lax. Septa numerous, exsert, 
striated, and highly granular on their sides ; the free edge of the 
larger finely dentate, and lobed towards the columella, and the 
smaller have larger and narrower dentations. Endotheca exists. 
The wall has costs?, which are strong, echinulate, and sublamellar. 
Epitheca rudimentary or incomplete. 

Distribution, — Becent. Chinese, Indian, and Eed Seas. 

This gemiB=iManicina, according to Dana, Zooph. 1846, pi. 9. 
fig.l. 

Genus Mussa, Oken, 1815, amended in Milne-JEdwards Sf Jules 
Haime's Hist. Nat. des Corall. vol. ii. p. 328 (1857). 

The colony is tall, more or less ceespitose. The corallites are 
united in short or long series, or free, and have the walls either 
quite ununited or very slightly united. Calices serial or circum- 
scribed, unsymmetrical, and their centres are distinct and deep. 
The columella is spongy and well developed. The septa large. 



Digitized by LjOOQ IC 



FAIOLISS AND OBITBBA OF THE KA-PEEPOBABIA.. 83 

numerouB, exsert, are spined or strongly toothed, especiallj near 
the calicular margin, and the aystems are irregularly developed. 
CostsB spined. WaUs striated, and either naked or presenting 
a rudimentary epitheca. Endotheca well developed. 

IHstribution, — Recent. West Indies, East Indies, Eed Sea, 
Pacific, China. 

The young indiyiduals cannot be distinguished from simple 
AstrseidsB of the Antillia type. It is a large genus, and may be 
divided into those with the corallites free and with calicos circum- 
scribed — Mu8s<B cymoscB ; and those in which serial growth pre- 
ponderates — Mu8S(B gyro8(B, 

The principal distinction of Mussa from the genus Sympliyllia 
consists in the perfect union of the walls in this last-named genus. 

6. Subfamily Astrcnda confluentes. 

AstrsBidsB with entire or dentate, ragged, and spined septa, 
increasing by fissiparity and having excess of serial growth. 
Gemmation may occur. Corallites united by their walls, costsB, 
or by intermediate tissue, or free. 

Alliances. 

I. EUPHYLLIOIDA. 
II. EUGYROIDA. 

III. Symphyllioida. 

IV. MONTICULOIUA. 

Forty genera bave been recorded, and revision leaves thirty- 
three. One old genus becomes a subgenus, and six lapse. 

I. Alliance EUPHYLLIOIDA. 

Colony csespitose, foliaceous, or flabelliform. Septa dentate or entire. 
Calices in long series, sinuous or not ; not united by their walls or costs, 
but free. 

Genus Euphyllia, Ed. & H. 

Genus Glyphophyllia, E. de From. 

Genus Rhipidogyra, Ed. & H. 

Genus Teleiophyllia, Duncan. 

Genus Desmocladia, Reuss. 

Genera absorbed :— 
Plocophyllia, Reuss; Stenooyra, £. de From.; 
Fromentblia, Ferry. 

6» 
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Genus Eupiitllia, HJlne-Udwards Sf Jules JSaimCy Sist, Nat. 
des Coralh vol. ii. p. 191 (1857). 

Syn. Flocoph^lliay EeusB ; Stenogyra, E. de From. ; Fromen- 
teliay Ferry. 

The colony is caespitose or subfoliaceous. The baae increa43ing 
but little with age. The corallites increase fissiparonsly, and 
either some separate or others remain united in series of greater 
or less length. These series are always free at their sides and 
their calicinal centres remain distinct, except in very long 
series, where they are indistinct. There is no columella. The 
septa are very numerous, very thin and exsert, long from the 
axis to the margin, and often folded a little; their sides are 
smooth, and the free upper edge is entire. The wall is thin, 
naked, almost smooth inferiorly, and costulate near the calices. 
The endotheca is abundant, low down, and vesicular. 

The genus is divided into two groups. In the first the colony 
is in the shape of a csespitose bush or tuft. 

Distribution, — Becent, Pacific, N. Australian seas, and Sin- 
gapore. 

The second group has the colony in the shape of meandroid 
laminae of greater or less length. 

Distribution. — Fossil, Jurassic, Cretaceous, Eocene, Miocene : 
Europe, Asia. — Becent, Chinese and Indian seas. 

M. de Fromentel founded the genus Stenogyra, Introd. iH'^tude 
des Polyp, foss. p. 153 (1858) ; but it does not appear to differ from 
the second group of Fuphyllia except in the thickness and gra- 
nulation of the septa. I propose to absorb it in JEuphyllia ; and 
therefore the antiquity of the genus is put back to the Juraasio 
age. Beuss's genus JPlocophyllia is absorbed in the second group 
of Fuphyllia, the species having well-marked costee to the base. 

Genus Gltphophtllia, F. de Fromentel, Pal Franf., Terr, 
crit, p. 463 (1877). 

Colony in rather thin laminae, flabelliform, and free at the sides. 
Calice of one large, shallow series, straight or slightly bent, broad. 
Columella absent. Septa large and thick, dentate or lobed, thin 
towards the axis, and usually alternately large and small. Costae 
dentate and granular, more or less covered with epitheca. 

Distribution. — Fossil, Cretaceous : Europe. 

This genus is doubtfully separable from Euphyllia, 
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Q-enus RniprDoaTBA, Milne-Edwards Sf Jules Haime, Fol.foss. 
des Terr.paleoz. p. 57 (1851). 

Colony flabelliform and lamellar, and folded more or less. The 
corallites are in one narrow flexuous series, and their calices are 
confluent and not distinguishable. The wall of the series is free. 
The columella is lamellar. The valley formed by the series is 
shallow, and the septa are exserfc, close, and entire at their free 
edge. The costae are straight, and often subcristiform near the 
calicular margin. Near the base, the wail is either naked or has a 
rudimentary epitheca. Endotheca abundant. 

Distribution. — Fossil, Jurassic and Cretaceous of Europe. 

Genus Teleiophyllia, Duncan, Froc. OeoL Soc, Lond, Nov. 18, 
1863, p. 34, pi. iii. figs. 5 a, J. 

Corallum long, low, narrow, and pedicellate. Calices confluent, 
forming a nearly straight series. Columella long, lamellar. Septa 
numerous, close, granular, serrate above. CostsB free and gra- 
nular. Endotheca and epitheca well developed, and some exo- 
theca between the costaa. 

Distribution, — Fossil, Miocene : West Indies. 

Genus Desmoclaj)IA, Beuss, DenJcscJir, der Kais, Ahad, der Wiss, 
Wien, 1874, Bd. xxxiii. p. 37. 

Colony large, massive, bushy or fasciculate. Corallites very 
long, spring from small bases, and enlarge in series upwards. 
Series long, gyrose, narrow, not united by their walls. Costae 
small. Columella parietal and spongy. Calicinal centres not 
distinct. 

Distribution. — Fossil. Eocene : Europe. 

11. Alliance EUGYROIDA. 

Fissiparous Astrseidse with confluent serial calices; calicinal centres 
indistinct, except when young. Walls united directly, or indirectly by 
exothecal structures, forming a massive colony. 

Tribe I. With entire septa. 
Tribe II. With dentate or denticulate septa. 
I. Genus Dendrogyra, Ebr. 
Genus Pbctinia, Oken. 
Genus Eugyra, E. de From. 
Genus Pachygyra, Ed. & H. 
II. Genus Diploria, Ed. & H. 
Genus Stiboria, Etallon. 
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Genus Manicina, £d. & H* 
Genus MiEANDRiNA, £d. & H. 

Subgenus Cceloria, Ed. & H. 
Genus Leptoria, Ed. & H. 

Genus M^ANDRASTRiEA, Ed. & H. 

Genus Brachymjeandrina^ Duncan. 
Genus Stelloria, d'Orb. 
Genus Platygyra, Ehr., absorbed. Cceloria becomes a 
subgenus. 

Tribe I. 

Genus Debtdbogtba, Ehrenherg^ Corall, des roth. Meer. 
p. 100(1834). 

The colony is massive and often columnar in shape, or simply 
convex. The corallites form tortuous series which are completely 
united by their walls. The calices are confluent and subdistinct 
in series, and are in shallow valleys between broad, flat, compact 
collines or ridges. The columella is formed of a series of com- 
pact swellings, or of small interrupted laminae, and is sometimes 
rudimentary. The septa are very thick, unequal, and close ; they 
are entire. The walls on the ridges are very stout, and somer 
times there is a slight depression along the axis of the ridge. 
Endotheca exists largely. The columns appear to be prong-shaped 
growths from large hemispherical masses. 

Distribution. — Recent, Antilles. Other localities unknown. 

The genus Fectinia of Oken (1815) in part, and the genua 
Ctenophyllia, Dana, 1846, merged into the genus Pectinia of 
Milne-Edwards & Jules Haime in 1857. The synonymy of the 
genus and species is given in the * Hist. !N"at. des Corall.' vol. ii. 
pp. 206-210 (1857). 

Genus PECTiirLA, Milne-Edwards Sf Jules Saime^ Sist, Nat, 
des Corall. vol. ii. p. 206 (1857). 

The colony is pedunculate or sessile, grows but little at the 
base, and presents a large calicular surface. The corallites are 
united by their walls, and sometimes with some coenenchyma. 
The calices are in series, are indistinct ; their valleys are very 
long and broad; and the columella is lamellary, and peaches 
from one end of the calicular series to the other. The septa 
are entire, stout, granular, and exsert. There are accessory 
laminsB (pali P) before the septa of the last cycle attached to the 
columella. Eidges (collines) well developed, may show inter- 
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. mediate structure, united walla not very stout. CostaB subequal, 
crested, bifurcating or plain near the base, and more cristiform 
near the calicular surface. Epitheca rudimentary and inferior 
Endotheca exists. 
Distribution. — Recent, West Indies, Brazils. 

Genus Eugtea, E. de Fromentel^ Besc. des PoLfoss. de Vdtage 

Neocomien^ p. 30 (1857). 
Colony pedicellate inferiorly, convex on the upper and enlarged 
surface. Corallites in series, intimately united by their walls. 
Calicinal valleys meandroid in the centre of the colony, and ra- 
diating and straight towards the circumference. Calicos indis- 
tinct. Columella absent. Septa entire, arched above. Endotheca 
well developed. A folded and complete epitheca. 
Distribution. — Fossil. Cretaceous : Europe. 

Gknus Pachygtba, Milne-JEdwards Sf Jules JIaime, Compt. 
Bend, de VAcad. des Sci. t. xxvii. p. 468 (1848). 

The colony is fixed by a thick peduncle, and is enlarged above. 
It is composed of corallites united by a costal and exothecal 
ccDnenchyma, which is dense and greatly developed, and reaches 
up to a certain distance below .the summit of the walla. Calicos 
in long, flexuous, narrow, shallow series. The columella is 
lamellary, very thin, and continuous. Septa are entire, thin, 
dose; and the costsB are fine, subplane, and granular. The 
ridges have a space along their axis, which presents the top of 
the intermural tissue. Epitheca rudimentary or none. Endo- 
theca exists. 

Distribution. — Fossil. Cretaceous and Oolitic : Europe. 

Tribe II. 

Genus Diplobia, Milne-Edwards Sf Jules Saime, Hist, Nat. 
des Corall. vol. ii. p. 401 (1857). 

Colony massive, spheroidal, hemispherical, or convex, with a large 
fixed base. Corallites in long series, united by their cost®, which 
are greatly developed, and between which there is some exotheca. 
The walls are thick, and in sections their upper edgea are free 
and distinct from those of the neighbouring series. Hence the 
calicular valleys are separated by rather broad, convex, depressed 
collines marked on either side by costsB. The calicinal centres are 
quite indistinct in the very sinuous valley-series, which are deep. 
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The columella is spongy, essential, and well developed. The septa 
are stout and exsert, and their dentations axe close, subequaL 

Distribution, — Fossil, Cretaceous: Europe. Eocene: Asia. — 
JRecent. Caribbean Sea, Bermuda, and Chinese seaa. 

Genus Stiboeia, Etallon, Lethaa Bruntrutana (Zurich 1864), 

p. 386. 

Colony massive, adherent by a small surface, and in the form 
of thin laminae. Corallites in'short series, which are more or less 
flexuous, united below, and separated above by a groove on top 
of the intercalicular ridge. Eidge resulting from the incomplete 
fusion of the corallite-waUs. Calicinal centres indistinct. Co- 
lumella absent. Septa dentate near the axis. An epitheca exists 
covering costae of the common plateau. 

Distribution, — Fossil, Oolitic: Europe. 

Genus Manicina, EJirenberg, amended by Milne-Fdwards Sf Jules 
Saime, Hist, Nat. des Corall, vol. ii. p. 397 (1857). 

Colony massive, free or pedunculate, broad-based, subhemi- 
spherical, tall, and convex or subcorneal or short. Corallites 
with their walls fused with those of their neighbours, except 
in young forms. Calicinal valleys long, broad and deep, united 
by simple or broad and furrowed collines. Calices with indistinct 
centres. Columella spongy, essential. Septa close, thin, strongly 
granulated laterally, the principal with a paliform lobe, and with 
the free edge divided by fine teeth, which are regular, close, and 
largest near the columella. The common plateau is furnished 
with costsB, which are delicate and dentate, and are partly covered 
by an epitheca, which is readily detached. Endotheca abundant, 
unequal. 

Distribution, — Becent, Caribbean Sea. 

Genus MLeandeina (pars, Lamarck\ Milne-Fdwards Sf Jules 
Haime, Hist. Nat. des Corall. vol. ii. p. 388 (1857). 

Colony massive, dense, convex, gibbose, subplane or subsphe- 
roidal, largely fixed by its base. The series of corallites unite by 
their walls, which are compact, and produce long, simple ridged 
collines. The valleys are sinuous, long, but vary in length, depth, 
breadth, and meandroid nature. Calices mostly indistinct, some 
may be circumscribed. Columella formed by masses of spongy 
tissue well developed. The septa are close, parallel, their inner 
edge thickened and enlarged transversely ; upper margin denti* 
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culate, moderately granular laterally. Union of the transyerse en- 
largements of neighbouring septa near the columella often occurs, 
and gives a paliform appearance. Endotheca and epitheca exist. 

Distribution, — Fossil. Oolite: Europe. Cretaceous: Europe. 
Miocene: Europe; "W. Indies; Raised beaches, E. Africa. — 
Mecetit, Indian seas, E. American seas, Caribbean, Pacific. 

A group of forms possessing very variably-shaped calices was 
once scattered amongst four genera, namely, Maandrina, Lmk., 
Flatygyra^ Ehr., Astroria^ Ed. <fc H., and Coeloria, Ed. & H. 

Milne-Edwards and Jules Haime united the last two genera, 
abolished the genus Flatygyra, and explained the distinct character 
of Maandrina. 

Hence in the ' Histoire Naturelle des Coralliaires ' the forms are 
all placed under the genus Coeloria, This is correct, because the 
characters oiAstroria and Coeloria m&j be recognized on the same 
colony. M. de Pourtales notices how difficult it is to distinguish 
forms of this genus which have very long calices from Maan- 
drincB, He proves that some CodoricB must come within the genus 
McBandrina, On the other hand, I have shown that the internal 
structures of Coeloria pachychila do not permit it to remain in the 
genus (Joum. Linn. Soc. vol. xvii. p. 361, 1884). 

There does not appear to be any satisfactory reason for sepa- 
rating the genera Mceandrina and Coeloria ; and I consider the 
latter to be a subgenus of the former. But there is no warrant, 
as the late Dr. Briiggemann (Phil. Trans, vol. clxviii, p. 671) 
thought, for resuscitating the name Flatygyra, Ehr. 

Subgenus Cceloeia, (genus) Milne-Edwards Sf Jules Haime, 
Hist. NaU des Corall. vol. ii. p. 411 (1857). 

Colony massive, light, largely fixed at the base, hemispherical, 
convex, rarely subplane. The corallites in series are united by 
their walls, forming simple interserial ridges. The length of the 
valleys, which are usually deep, varies greatly, even in the same 
colony, from that of a simple bud in which the calicinal centre is 
distinct to that of several centimetres. In the series the centres 
are indistinct. Columella parietal, and formed by trabeculje 
from the ends of the septa, may be spongy. Septa thin, minutely 
dentate, and granular laterally. Endotheca abundant. In sec- 
tions the fused walls are slender. 

Distribution, — Fossil, Miocene: "West Indies, — Becent, Eed 
Sea, East Indies, Pacific. 
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Genus Leptoeia, Milne-Edwards Sf Jules JIaime, Hist. Nat 
des Corall. vol. ii. p. 405 (1857). 

Colony massive, very largely fixed. Corallite series unite by 
their walls, and the ridges at the surface are always simple, usually 
thin. The valleys are long, straight, or very sinuous, or both in 
the same colony. Calicinal centres perfectly indistinct. Columella 
lamellar, lobed, and projects where free in the series. The septa 
are slightly exsert, unite to the columella by means of trabecule, 
and their dentations are small and irregular. Endotheca exists. 

Distribution, — Fossil. Cretaceous : Europe. Eocene, Oligo- 
cene, Miocene : Asia. — Becent, Indian Ocean, Pacific, Seychelles, 
Eodriguez, Eed Sea. 

Genus M^eaitdeaste^a, Milne-Edwards Sf Jules JELaime, Sist, 

Nat. des Corall. vol. ii. p. 452 (1857). 
Colony massive, convex. Corallites in series united by their 
costsB or by their walls. Corallite ridges (or collines) at the surface 
rather broad, with or without a delicate groove. Valleys nume- 
rous, short. Calicinal centres distinct, but united by septo-costse. 
Columella small, lamellary. 
Distribution. — Fossil. Cretaceous: Europe. 

Genus Bba chtmjbandeina, Duncan. 

Syn. Coeloria (pars), Ehr. 

Colony large, low, attached, but extending beyond fixed point, 
slightly convex above. Corallites in long series, mainly radia- 
ting from the centre. "Wall between the series rudimentary, 
discontinuous, and consisting of series of knob-like projections. 
Upper surface of ridges with exsert septo-cost©, spined and 
dentate, the upper wall-projections being visible. Calicinal 
centres not distinct. Columella small, essential, and receiving 
trabeculsB from the septal ends, projecting as little processes 
between the septal ends. Septa stout, short, exsert, angular 
in outline. Endotheca well developed, and often extending 
between the discontinuous parts of the walls. Common plateau 
without a true wall, and with a strong folded epitheca, from 
which spring the septa and columella. 

Distribution. — Becent. Eed Sea, Mergui, Ascension. 

Genus Stelloeia, d'Orbigny^Note sur les Folyp.foss. 
p. 9 (1849). 
Colony massive. Corallites in series united by their walls. 
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producing ridges at tlie calicular surface ; these are simple, 
and are arranged in a radiating manner, and commence and end 
at the centres of star-like areas. The series are narrow, and 
the calicinal centres are almost completely indistinct. Columella 
absent or rudimentary. 
Distribution. — Fossil, Cretaceous : Europe and England. 

III. Alliance SYMPHYLLIOIDA. 
Fissiparous Astrseidse^ with coral lites in linear series with distinct cali- 
cinal centres. Walls united directly or by costae, or only free to a certain 
extent. Septa dentate or spined or entire. 

Tribe T. With dentated septa. 
Tribe II. With entire septa. 
I. Genus Symphyllia, Ed. & H. 
Genus Phyllogyra, Tomes. 
Genus Dimorphophyllia, Reuss. 
Genus Stibastraa, Etallon. 
Genus Latiphyllia, E. de From. 
Genus Mycbtophyllia, Ed. & H. 
Genus Ulophyllia, Ed. & H. 
Genus Tridacophyllia, Blainville. 
Genus Colpophyllia, Ed. & H. 
Genus Scapophyllia, Ed. & H. 
IT. Genus Plerogyra, Ed. & H. 
Genus Physogyra, Quelch. 
Genus Phytogyra, d'Orb. 
The genera Isophyllia, £d. & H., and Gybosmilia, Ed. & H.^ are 
absorbed. 

Tribe I. 

Genus Symphyllia, MUne-Edwards Sf Jules JECaime, Sist, Nat. 
des Cor all, vol. ii. p. 369 (1857). 

Syn. IsophylUa, Ed. & H. 

The colony is massive, convex above or subplane. The corallites 
are in short or long linear series, which are united by their walls 
completely, or having a slight groove between them, or united 
below by the walls and close to the surface by costae and exotheca. 
Calicular centres distinct in the series. Columella spongy. Septa 
numerous, much spined. Collines stout, tail, may be furrowed 
on the top. Endotbeca abundant. 

The genus is divided into groups of species characterized by the 
amount of mural fusion. In one group the walls are so united 
that no groove is seen on the " collines " between the corallites. 
In the second there is a narrow groove there ; and in the third 
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group the corallites are united below by tbeir waUs, and near the 
ealices hj cost® and exotbeca. 

Distribution. — Fossil. Jurassic : England. Eocene, Miocene ; 
EuTope. — Becent. Indian Ocean, New HoUandy north of Carib- 
bean Sea. 

In thus limiting Symphyllia, the genus is differentiated from 
Mussa, 

M. de Pourtales has shown that the genus Isopht/Uia, MUne- 
Edwards & Jules Haime, Pol. foss. des Terr, paleoz. &c. p. 87 
(1851), is not separable from Symphyllia, It really only differs 
in that the dentations of the septa are subequal instead of being 
larger near the calicular margin. The species of Isophyllia must 
therefore be considered to belong to the genus Symphyllia, 

After due consideration, it appears that the coral named Sym- 
phyllia JStheridyii, nobis, Suppl. Brit. Foss. Corals, pt. 3, p. 19, 
pi. vi. figs. 5-8, Oolitic Corals (Pal. Soc. Lond.), is correctly placed 
witbin the genus Symphyllia and not in the following. 

Genus Phtllogtba, Tomes, Quart, Jburn, Geol. Soc, 1882, 
vol. xxxviii. p. 430. 

" The corallum has a more or less depressed and massive form, 
and is composed of a series of leaf-like expansions, proceeding 
laterally from a parent corallite, the curled-up margins of wbich 
unite and form sinuous cristiform ridges, the line of union of 
wbich is very distinct in the younger examples, but much less so 
in the older ones. Q-emmations take place successively amongst 
the elongated septa (which must be regarded as costsB rather than 
septa), and generally towards the extremity of the leaf, and a more 
or less distinct line of ealices is produced. There appears to be 
no intercalicular gemmation. . . . When lateral gemmation has 
ceased, the corallum only increases in height by the growth of the 
single or serial corallites upwards. There is a common basal 
wall, which is either naked or costulate, or has bands of rudi- 
mentary epitheca. It is by the folding inwards of this outer wall, 
and not by the growth of inner walls, as in Isastrcea and Latima- 
andra, that the sinuous ridges are formed.*' 

Distribution, — Fossil. Oolite: England. 

This genus, according to its author, contains some remarkable 
anomalies. A study of the figures given {op, cit, pi. xviii. figs. 6-7) 
of a species shows its eminently Symphyllian aspect, and the visible 
ealices are the result of fissiparity. I introduce the genus here with 
doubt as to its value. Portions of a colony only have been found* 



Digitized by LjOOQ IC 



7AMILISS AITD OSKSBA. OP THE MADBEFOBASIA. 98 

Genus Dimoephophyllta, Beuss, " F088. Foram,, Anthozoen von 
Oherhurg in Steiermark,'' Denks, d, Kais, Ahad, der Wiss. 
Wien, Bd. xxiii. p. 16, altered. 

Colony low, narrowly pedunculate, tliin, witli an undulating 
margin. A central calice, with numerous septa which are con- 
fluent with those of other calices in eccentric circles ; short or 
long, straight or curved ridge-shaped elevations pass from the 
margin of the colony, and are marked with costaB. The ridges 
enclose valleys with the eccentric calices, which do not appear 
to have columellsB. Costs distinct. 

Distribution, — Fossil. Jurnssic, Eocene : Europe. 

Genus SiiBASTBiBA, Ftallon^ Ftudes Fal. sur le Haut Jura, 1858 ; 
F. de Fromentel, Introd, d Vitude des Folyp.foss. p. 164. 

Colony expanded, pedunculate. Calices disposed in series, 
more or less regular and long, around a central calice, directed 
to the circumference of the corallum. Series tolerably distant 
and united by their cost©. Septa thick and dentated. Columella 
papillary. Epitheca strong and folded. 

Distribution. — Fossil. Jurassic: Europe. 

G^nus Latipiitllia, F. de From. Introd. ^ VSiude des Polyp, foss. 
p. 164 (1858-61). 

Colony large, pedunculate, increasing fissiparously. Calices 
large, in series radiating from a central calice to the edge of the 
corallum, separate, and covered with epitheca. Columella absent. 
Septa large and distant. Cost© exist. Endotheca abundant. 

Distribution. — Fossil. Jurassic : Europe. 

Q^nns MTCETOPnTLLiA, Milne-Fdtoard^ ^ Jules SaimCy Sisf. 
Nat. des Corall. vol. ii. p. 375(1857). 

The colony is massive and fixed. The corallites are united by 
their very thin walls. The calices are in series in valleys, which 
are shallow and more or less sinuous, the interseptal locuU being 
almost superficial j the calicinal centres are especially indicated 
by the direction of the septa, which are not numerous, barely 
exsert, wide apart, and strongly and unequally dentated. Colu- 
mella rudimentary or absent. Endotheca vesicular and very 
abundant. Common plateau lobed, spinulose, and has a rudi- 
mentary epitheca. 

Distribution. — Fossil. Cretaceous : Europe. Eocene : Europe. 
Miocene : Europe. — Becent. Eastern seas. 
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Genus Flophtllia, Milne-Edwards ^ Jules Savme^ Sist, Nai. 
des Corall, vol. ii. p. 377 (1857). 

Syn. Oulophyllia, Ed. & H. 

Colony massive, convex, low, or subplane above. Corallites 
united by their walls completely, and presenting narrow ridges 
between the long sinuous valleys of the calices, which are not very 
distinct. Columella spongy and slightly developed. Septa dose, 
slightly exsert, granulated laterally, and deeply incised at the edge 
with long sharp dentations, which are largest near the columella. 
The endotheca is well developed, and the interseptal loculi are 
deep. The common wall has a more or less complete epitheca. 

Distribution. — Fossil, Jurassic, Cretaceous, Eocene, and Mio- 
cene : Europe. — Becent, Indian Ocean, Banda. 

Genus TEiDACOPfiTLLiA, Blainville^ Diet, des Set. Nat. 
t. Ix. p. 327 (1830). 

Colony tall, structures exceedingly thin. Corallites completely 
united by their very thin and often incomplete walls. Calicinal 
valleys subsinuous, long, broad, and very deep, separated by very 
thin, tall, irregular ridges. Calicinal centres fairly distinct. Co- 
lumella absent or very rudimentary. Septa very narrow above, 
slightly exsert, not close, subequal, and dentated. The dentations 
are delicate, ascending and subequal ; those near the centre of the 
calices are the largest. Common wall broken or festooned where 
free, with distinct, slightly projecting sinuous and spinose costsB. 
Dissepiments very oblique, convex, abundant, forming large 
vesicles ; but the interseptal loculi are rather shallow. 

Distribution. — Becent. American seas, Indian Ocean, Amboyna, 
Banda, China, Pacific. 

Gtenus CoLPOPHTLLiA, Milne-Bdwards ^ Jules Saime, Hist. Nat. 
des Corall. vol. ii. p. 383 (1857). 

Colony massive, light and fragile, with a broad base, or pedun- 
culate. Corallites united by their costsB, the walls never fusing 
at the calicular surface, where they are very slender. Calicinal 
valleys moderately long, flexuous, large, deep, with the calicinal 
centres more or less distinct. Columella rudimentary or none. 
Septa excessively thin, long, slightly exsert, and striated laterally ; 
their free margin is delicately toothed and slightly excised near 
the middle. The common plateau has small lamellar costsB, broken 
up by dentations which are horizontal. 

Distribution. — Becent. Caribbean Sea. 
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Gtoniis SoAPOPHTLLiA, MUne-Edioards 4* Jule* Haime^ Must. Nat. 
des Corall. vol. ii. p. 386, pi. 8. fig, 8 (1857) ; Ann. des Set. 
Nat. t. X. B^r. 3 (1849). 

Colony massiye, tall, cylindro-conical, erect, dense. CoralliteB 
united by tbeir walls. Valleys short, very flexuous and shallow, 
and their calicular centres distinct. Occasionally simple calices 
present. Columella small, deep. Septa few in number, exsert, 
very echinulate laterally, the larger enlarged towards the colu- 
mella, where the dentitions are the longest. Interseptal loculi 
deep. Dissepiments simple and wide apart. Collines variable in 
length, costulated, broad. 

Distribution. — Becent. Chinese seas, Japan. 

Tribe H. 

Genus FLEBoayitA, Milne-Edwards Sf Jules Haime, Compt. Bend, 
de YAcad. des Sci. t. xxvii. p. 468 (1848). 

Syn. Ghfrosmilia, Ed. & H. 

The colony is composed of a series of long, thick, sinuous coral- 
lites, which unite more or less completely by their walls. The 
calicinal centres are moderately distinct. There is no columella. 
The entire septa are exsert, large, distant, nearly smooth, and 
often folded a little. The interseptal loculi are broad, almost 
superficial, or deep, and are closed below by large vesicular dis- 
sepiments. The costsB project but little, and disappear under a 
great development of mural vesicular tissue. Epitheca absent or 
rudimentary. 

The genus may be divided into three groups of species : — 

1. Species in which the walls are incompletely soldered. 

2. Species in which the walls are completely united. 

3. Species with subcristiform costsB, a rudimentary epitheca, 

and endotheca deep down in the interseptal loculi. 
This group includes the species of Oyrosmilia, Ed. & H., 
1857, which is therefore absorbed. 
Distribution. — Fossil. Cretaceous; Europe. — Becent. Singa- 
pore, Banda, East Indies, Eed Sea. 

Genus Phtsogtea, Q^elch, Ann. ^ Mag. Nat. Hist. 1884, 

xiii. p. 293. 
Corallum compound, form massive, of very light structure, 
having the caiicles in long, sinuous, more or less meandroid 



Digitized by LjOOQ IC 



96 PBor. p. ujLBTis dukcan's bevisioit op the 

Beries, with their walls fused throagbout, so as to form a simple, 
very tliin line of separation between the series. Calidnal centres 
generally distinct, indicated by the curving of tbe septa. CostsB 
almost entirely absent. Epitheca very slightly developed. Septa 
thin, fragile, very prominent, distant, edge entire. Columella 
absent. Endotheca well developed, vesicular ; the dissepiments 
continuous between the septa from the centre of the calicle to the 
wall, very convex above, rather far apart above each other, thus 
forming wide interseptal chambers. Owing to this great develop- 
ment of vesicular endotheca, the series of calicinal centres are 
separated by wide ridges formed entirely by the thin wall and by 
the convex dissepiments which stretch from the centre to this 
thin wall. 

Distribution, — Recent, Banda. 

Genus Phttogtea, d" Orligny^Note sur les Polyp, foss. p.6(1849); 
Cours EUment, de Fal, t. ii. p. 163, ^g. 301 (1852). 

Colony formed of rather thick, low, horizontal branches, free at 
the sides and below, composed of series of short corallites, whose 
calicinal centres are indistinct, and whose wall is naked and costu- 
late. The columella is lamellar and continuous. The septa are 
entire and unequal, large. Increase by fissiparity. 

Distribution, — Fossil, Jurassic: Europe. 

D'Orbigny considers this genus to be a JPlerogyra from its large 
alternate septa, but it has a lamellar columella. The figure given 
by him shows a trifurcate branch. 

IV. Alliance MONTICULOIDA. 
Astrseidse with fissiparous and serial corallites, united by their waUs, 
which form prominent collines radiating more or less, or monticules 
marked by costs. 

Genus Aspidiscus, Koenig. 
Genus Hydnophora, Ed. & H. 
Genus Monticulastr^a^ Duncan. 

Genus Aspidiscus, Koenig, 1825 ; Milne-JEdwards ^ Jules Haime, 
Hist. Nat. des Corall. vol. ii. p. 386 (1857), amended. 

Colony subhemispherical, free. Under surface concave, and 
marked by a well-developed concentrically folded epitheca. Series 
of corallites radiating from a short, straight, polar coUine to above 
the margin of the base ; some series long, others between them 



Digitized by LjOOQ IC 



VAMILIBS AJSfD G^EKJSBA. OF THB MADHBFOBABIA. 97 

shorter. GoraUites united by their walls, which form superficial, 
convex, racUatiDg collines, with the septo-costsB on their flanks, and 
crossing over the top, which is a semiridge. Septa denticulate, 
not in distinct cycles, dose, small, moderately unequal. Galices 
indistinct. Columella absent. CostsB bound the margin of the 
base superiorly, being directed radially. 

DistrihuUon. — IbsHl. Cretaceous : North A&ica, Europe ? 

Gtenus HtDBTOPHOEA, MUne-Edwards ^ Jules Maime, Hist. Nat. 
des OoraU. vol. ii. p. 419 (1857). 

Colony massive and largely adherent. CoraUites in series, 
united by their walls; their surface-ridges are simple, stout, 
compact, and their continuity is frequently, and often regularly, 
interrupted, giving an appearance of monticules separated by 
longitudinal and transverse valleys. Monticules marked with 
prominent costsB. Calicinal centres indistinct. Columella absent. 
Septa barely exsert, thin, rather close, denticulated, meeting those 
of the opposite side of the series at their inner end, which is 
slightly enlarged and bifurcate. Dentations strongest near the 
axis of the valleys. Interseptal loculi rather deep. Endotheca 
simple, nearly transverse. 

Distribution, — Fossil. Cretaceous, Eocene, and Miocene: 
Europe. Eocene, Miocene : Asia. — Becent Bed Sea, Indian 
Ocean, Pacific. 

Gtenus MoismoiTLASTBiBA, Duncan, Fossil Corals and Aleyonaria'^ 
of Bind, Fal Ind. Ser. xiv. p. 87 (1880). 

Colony massive or foliated, sometimes pedunculate, irregular at 
its upper surface, and the base is covered with crowded radiating 
costsB. Collines small, short or long, often very irregular and 
costulate. Columella continuous around the collines, lamellar, 
separating the septal ends. Endotheca highly developed. 

Distribution, — Fossil. Miocene : Sind, Asia. 

6. Subfamily Astradda agglomerated fissvparantes. 
FamacecB (pars), Milne-Edwards <fe Jules Haime, Hist. Nat. des 
Corall. vol. ii. p. 426 (1857). 
AstrsridsB forming massive or incrusting colonies. Corallites 
increasing by fissiparity, and sometimes by gemmation also, 
united by cost» or coenenchyma, or both, or by the walls only, 
not forming long series, or non-seriaL 

UJSnS. JOUBN. — ZOOLOGY, VOL. XVItL 7 
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Milne-EdwftrdB and Jules Haimeformeda subgroup of compound 
or colonial corals, which they placed between the Astrseidse which 
multiply by successive fissiparity and those which increase by gem* 
mation only, tbe corallites in both instances being united by their 
walls or by intermediate structures. This group, the Faviacead, hae 
genera the individuals of whose species increase by fissiparous 
division, and do not form series or have meandroid calicee, but 
grow upwards independently so soon as to give the appearance of 
budding having taken place. The septa are always dentatedand 
not entire. Now this group has greater afiSnities with the fissi- 
parous AstrsBidffi than with those which increase by budding, 
and, moreover, a critical examination of its genera shows that it 
is not homogeneous. 

The genus Mttandrastraa, d'Orb., dearly belongs to the alliance 
in which CcBloria, M(pandrina, and Leptoria are placed, and it has 
been noticed therein. 

The genus Ihvia, Oken, with its intermural coBuenchyma and 
fissiparous and almost serial calicos, is an ally of Dichocamia^ the 
distinction of the septal-edge structure being insufficient to sepa- 
rate the genera into subfamilies. 

On the other hand, Goniasfrcea, Septaatraa, and Aphrastraa 
should form an alliance, and be placed amongst the fissiparous 
AstrseidsB. 

Eighteen genera are recorded, but only thirteen remain after 
revision. 

AUianees : — ^Favioida, Goniastr»oida. 

I. Alliance FAVIOIDA. 

Massive fissiparous Astrseidse. Corallites united by costie and coenen- 
chyma. Calices projecting but slightly or not at all above the common 
surface. Series very short, or only due to imperfect separation of the 
fissiparity. Septa entire or not. 

Tribe I. Septa entire. 
„ II. Septa dentated. 

1. Genus Dichoc<enia, Ed. & H. 
Genus Barysmilia, Ed. &H. 
Genus Stenosmilia, £. de From. 
II. Genus Favia, C^en. 
Genns Pavoidba, Reuss. 
Genus Baryphyllia, £. de From. 
Genus Spinbllia, D'Acbiardi. 
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Genui VuYhhJLBTRMA, £. de From. 
QemiM D'AoHiARDiA, Duncan. 
Genera absorbed : — 

FiscicsLLAy Dana; OvALASTRiBAy d'Orb.; Ellipbo- 

CCBNIA, d'Orb. ; THALAMOCOfiNIA, d'Orb. ; PARA8TRiBA> 

£d.&n. 

Tribe I. 

6«nu8 DiCHOCCEKiA, MUne-JEdwards 4r Jules Haime, Hut. Nat. 
des Oorall vol. ii. p. 199 (1867). 

The colony is massiye, pedunculate, Hemisplierical, lobed, or 
plane, and the large upper surface presents ^numerous low ca- 
licos, some circular in outline, others united in short series. Colu- 
mella small, sublamellar, or subpapillary. Septa well developed, 
entire, usually exsert. Pali before most of the septa. Cost» 
rather large, spinulose, and merging into the granular, dense, and 
highly developed intercalicular coenenchyma, and they are seen 
to the base. Epitheca rudimentary. Endotheca exists. Increase 
by fissiparity and upward growth, accompanied by coenenchymal 
development. 

Distribution, — Fossil. Miocene : "West Indies. — Becent. East 
and West Indies. 

Gl^nus Babysmilia, Milne-Edwards ^ Jules Raime^ Oompt. Bend, 
de VAoad. des Sci. t. xxvii. p. 468 (1848), amended. 

The colony consists of a basal peduncle, or stout, tall trunk, on 
the top of which are variable numbers of coraDites, separated by 
a coBnenchyma which consists of layers of mural and costal growth. 
Calicos slightly projecting, free, in more or less transverse, straight, 
and parallel series ; they are subelliptical in shape, and the long 
axis is perpendicular to the direction of the series. Columella 
rudimentary or absent. Septa close and slightly exsert, entire. 
CostsB visible from the base and largest near the calicos. Epi- 
theca absent. Endotheca present. Increase by fissiparity and 
upward growth. 

Distrihution. — Fossil. Cretaceous: Europe. Miocene: West 
Indies. 

GtenuB Stenosmilia, F. de Fromentel, Fal Frang., Terr. crit. 
p. 888 (1870). 

Colony massive, pedunculate, large, and convex above. Calices 
oval, often serial and uusymmetrical, distant, free to a slight 

7« 
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extent. Columella lamellary. Septa non-exsert, irregular, entire. 
Costffi visible near the caliceB and over tbe common wall of the 
peduncle. Peduncle growing by accumulation of layers of ccenen- 
cbyma, by which the corallites are separated. Endotheca exists. 
Increase by fissiparity. 

Distribution,— Fossil, Cretaceous: Europe. 

Tribe n. 

Genus Favia, Oken, Lekrh. der Naturg, t. i. p. 67 (1813), amended-, 
Milne-Edwards Sf Jules Haime, Hist, Nat, des CoraU. vol. ii. 
p. 426 (1857). 

Syn. Fiscicellay Dana ; Ovalastraa, d'Orb. ; Mlipsocoenia^ 
d'Orb. ; Thalamoccenia, d'Orb. ; Fa/rastrwa, Ed. & H. 

Colony hemispherical, convex, lobed, rarely subplane, fixed, firee or 
incrusting. Corallites united by their costaB and by a cellular exo- 
theca. Calices variable in distance, with free margins, subcircular, 
oval, deformed in outline. The columella is spongy. The septa 
are exsert, cross the wall, and the septo-costce unite with those of 
other calices, or are separated by a groove. The septa are dentate, 
and the inner teeth simulate pali. Endotheca well developed. 
Epitheca often exists. Increase by fissiparity, the resulting coral- 
lites soon becoming separate. 

Distribution. — Fossil. Jurassic: Europe, England. Cretaceous: 
Europe, England. Eocene and Miocene : Europe. — Recent, At- 
lantic, Caribbean, Bed Sea, Indian Ocean, Pacific, Australian seas. 

Gl^nus Eavoidea, Beuss, Foss, Korall, von der Insel Jama^ 
* Novara ' Expedition, p. 168. 

Colony gibbous or flat on the free surface, massive. Calices 
rather distant- and irregular in shape, shallow. Columella absent. 
Septa not numerous, unequal, spinulose, and usually thin ; they 
extend beyond the caUcular margin as costse, and gradually merge 
into the ccenenchymal surface, not uniting with those of other 
calices. A cellular exotheca between the corallites. Endotheca 
exists. Increase by fissiparity of the corallites at the calices. 

Distribution, — Fossil, Tertiary of Java ; and Miocene, West 
Indies. 

Genus Baeyphyllia, F, de Fromentel, Introd, d VStude des Poh/p, 
foss. p. 189 (1858-60). 
Colony having a tall trunk, on the top of i^ch the corallites 
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are free only for a small space. Wall naked, and covered with 
granular cost®. The trunk grows by the superposition of layers 
derived from the costsa of the corallites. Columella none. Septa 
slightly exsert, and regularly dentate. 

Distribution, — Fossil* Jurassic and Cretaceous : Europe. 

This genus corresponds to Barysmilia^ but has dentate 
septa. 

Genus Sfinellia, cTAchiardi, " Oorall foss. delT alpi Veneti^' 
Mem. della Soe, Italia di sot. nat tom. iv. no. 1, pt. 2, p. 16 
(Milan, 1868). 

Colony in the form of a pedunculate lamina, attached, upper 
surface slightly convex. Corallites in long or short series, some- 
times flexuous, not united by their walls above. Columella 
absent. Calicular centres distinct. Epitheca well developed. 
Intercorallite ccenenchyma developed and uniting the corallites. 

Distribution. — Fossil Eocene: Europe. 

Genus PnTLLASTBaA (non Dana), F, de Fromentel, Fal, Fran^,, 
Terr, crit, p. 483 (1879). 

Colony tall, in the form of dendroid tufts. Corallites united 
together by a well-developed exotheca. Calicos oval, often 
deformed by fissiparity. Columella lamellar and short. Septa 
large, in six cycles, and continued beyond the calices as short 
costsB, which lose themselves in a granular coenenchyma, which 
fills the intercalicinal spaces. 

Distribution, — Fossil, Cretaceous: Europe. 

G-enus D' Achiabdia, Duncan^ Fossil Corals and Alcyonaria of 
Sind, Pal. Ind. ser. xiv. p. 92 (1880). 

Colony large, massive, cylindrical or lobate. Corallites sepa- 
rated by a dense coenenchyma, which is granulate or semilameUar 
at the surface. Calices separate, circular or deformed, rising 
slightly above the coenenchyma, shallow. Columella flat, variable 
in development, papillary or not. Septa alternately large and 
small, barely exsert, dentated. Pali small and before the large 
septa. Cost® rudimentary on the calices, not found over the 
coenenchyma, but occasionally existing on the flanks of the colony. 
Coenenchyma cellular, dense. Endotheca exists. Increase by 
extracalicular gemmation and sometimes by fissiparity. 

Distribution, — Fossil. Miocene: Sind, Asia. 
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n. Alliance GONIASTR^OIDA. 

Massive fissiparous Astneidse. Oorallites united by their walls, without 
coenenchyma, not fonuing serial calioes. Septa dentated. 

G^US GONIABTRJBA, Ed. & H. 

Genus LAMBLLASTRiBA, Duncau. 
Genus APHRASTBiBA^ Ed. & H. 
Genus SspTASTBiBA, d'Orb. 

Genus Goitiastbjsa, Milne-^dtoards S[ Jules Haime^ Htst, Nat 
des Corall. vol. ii. p. 444 (1857). 

Colony massive, conyex or lobed, dense. Corallites prismatic, 
and intimately united by their walls, which are simple, compact, 
and thick. Calices polygonal, rather deep. Columella spongy. 
Septa rather exsert, denticulate. Pali before all the septa, except 
those of the last cycle, denticulate. Endotheca abundaut. Com- 
mon plateau covered by a thin and complete epitheca. Increase 
by fissiparity and also by gemmation. 

Distribution. — Fossil. Cretaceous : Europe. Tertiary. — Becent. 
Bed Sea, Indian Ocean, North- Australian seas, Pacific. 

Genus Lamellabtksia, Duncan^ Quarterly Journal of the Gfeolo- 
gical Society C' Fossil Corals of the West-India Islands "), voL 
xiiii. p. 19, pi. i. figs. 2 o, 25 (1867). 

Colony massiye. Corallites united by their walls, and poly- 
gonal in transverse outline. Calices polygonal. Columella essen- 
tial and lamellar, stout. Septa unequal, dentated. Pali absent. 
Endotheca scanty. Beproduction by fissiparity through the 
columella, a portion of it remaining as a large septum ; also by 
marginal gemmation. 

Distribution, — Fossil. Miocene : "West Indies. 

Genus Aphbastbjba, MiT/ne-Edwards If Jules Mavme^ Hist. Nai, 
des Oorall. vol. ii. p. 461 (1867). 

Colony convex and very light and cellular. Calices with simple 
margins, polygonal. Walls very thick, but entirely vesicular. 
Columella spongy. Septa exsert, dentate, with pali or paliform 
lobes before all the cycles of septa except the last. Endotheca 
vesicular and very developed. Increase by fissiparity. Common 
plateau with a complete epitheca. 

Distribution. — Becent. Indian Ocean. 
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QenuB Sbptastbjba, SFOrUgnyy Note sur lea Pohfp.fosa. p. 9 

(1849). 

Colony massiye, subplane, convex or subdendroid. Corallites 
united hj tbeir walls. Calices polygonal, and their margins 
soldered to those of their neighbours, forming simple ridges, or 
showing a delicate furrow of separation. Septa large. Columella 
rudimentary or absent. Pali absent. Pissiparity of calices. 

Distribution. — Ibsnl. Lias : England, Europe. Eocene : 
Europe. Miocene : America, Europe. 



CHAPTBB IV. 

Subfamily AsnLBiDiS AGGLOMBRATiS GBiofANTKS. AUianceB. Genera. 
7. Subfamily AMrmd^ a^hmerata ffemmantes. 

Syn. ^tylmacea agglomeratcB, Ed. <fe H. ; Astraacea, Ed. & H. ; 
Merulvnaceay Ed. & H.; EchinoporidcB (pars), Ed. & H. : combined. 

Massive and foliaceous colonies. Corallites increasing by 
gemmation from the wall, from within the caJice, and from inter- 
corallite tissue. Corallites joined by costae, exotheca, or peri- 
theca, or fused by their walls. Septa entire or dentated. Endo- 
theca vesicular, rarely tabulate. 

The Agglomerate Stylinse of Milne-Edwards and Jules Haime 
(op. eit, vol. ii. p. 232) were separated from their AstraBace®, or 
massive budding AstrsBidsB, because these last had dentate septa. 

In joining these groups into a subfamily no violence is done. 
As a subfamily the genera collect very naturally into two groups 
of Alliances. In one the corallites are separate, by their walls 
being united by cost», exotheca, or peritheca ; and in the other 
the walls are fused entirely, sometimes not joined at the calicular 

surface. 

Alliance I. Orbicrlloida. 

„ II. Placoccbnioida. 

„ III. Styling I DA. 

„ IV. Phylloccbnioida. 

„ V. Cyathophorida. 

„ VI. Pbntaccenioida. 

„ VII. Elasmoccenioida. 

„ VIII. ECHINOPOROIDA. 

Group-Genus Gal axe a, Oken. 

,, Lbptastrjba, Ed. & H. 
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Alliance IX. Barysabtrjboida. 

„ X. ASTROCCENIOIDA. 

„ XI. isABTRiBOIDA. 

„ XII. LATIMiBANDROIDA. 

Group-Genus Mbrulina. 
Alliance Xni. Plerabtbsoida. 

„ XIV. Tabuloida. 
Group-Genus Moseleya. 

„ DiCTYOPHYLLIA. 

Sixty-eight genera are recorded, but reyiBion admitB of fifty- 
five only, 

I. AlUance ORBICELLOIDA. 
Massive budding Astrseidsy with the corallites united by costse, exotheca 
or intermediate tissue. Columella spongy or papillary. Septa dentated. 
With or without paU. 

Genus Hbliabtraa, Ed. & H. 

Subgenus Ulabtrsa, Ed. & H. 
Genus Brachyphyllia, Reuss. 
Genus Cyathomorpha, Reuss. 
Genus Solenabtr^ba, Ed. & H. 

Subgenus CvPHASTRiBAy Ed. & H. 
Genus PHYMABTRiBA, Ed. & H. 

Genus PLBSiASTRiEA, Ed. & H. 
Genus Antillabtr^ba, Duncan. 

Genera Ulastrcea, Ed. & H., and ' Ctfphastraa, Ed. & H., become 
subgenera. ' - 

The genera Aoathiphyllia^ Reuss, and Am phiabtbjba, Etallon, are 
absorbed. 

GenuB Heliastbjba, MUne-Edwards 4r •^ulea Satme, Hut, Nat. 
des CoraU. vol. ii. p. 466 (1867). 
Colony of various shapes, convex, subspherical, Bubplane, short 
or tall, adherent, incrusting, or free. Corallites united by con- 
tinuation of the exotheca, which exists between and beyond the 
costsB beneath the surface, rarely by the costse themselves. Walls 
usually, but not invariably, stout. Calices with free circular 
margins, more or less crai^^iriform and elevated. Columella well 
developed^ spongy, and not projecting, with a plane free surface. 
Septa exsert or not, with well-developed laminsB, thicker near 
the margins than near the columella, where there is often a 
paliform tooth, dentate. Costs well developed, passing over the 
surface for some distance ; where seen on the wall of a corallite, 
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they are lamellar and well deyeloped, often spiny. Endotheca 
well developed. Exotheca between and usually beyond the 
cost®, well deyeloped. Epitheca may or may not exist. Gl^m- 
mation inframarginal, and from the area between the calices. 

DMrihution, — Fossil. Oolitic, Cretaceous, Eocene : Europe, 
India, Borneo. Miocene, Pliocene : Europe, Asia, West Indies. 
— Becent. Bed Sea, Indian Ocean, Pacific, Caribbean Sea. 

Subgenus XJlastrsa, (genus) Milne-Edwards 4c Jules Haime^ 

Ann, des 8oi, Nat. 3" s^r. t. x. pi. 9. fig. 4, et t. xii. p. 116 

(1860). 

This genus has but one species, which has all the characters of 

Seliastraa, and its septa and costsB are exceedingly ecbinulate. 

The species is OrhiceUa crispata, 'Da,n&y=Znastr(Ba crispata^ 

Ed. & H., and these are now the synonyms of Heliastrcea orispata, 

Dana, sp. The species is recent, and from the Indian Ocean. 

Gtenus Bbachtphtllia, Beuss^ Denksch. der Wien. Akad. der 
Wiss. t. Tii. p. 103 (1864) ; M.-Ed. $• Jules Saime, Mist. 
Nat. des Oorall. t. ii. p. 479 (1867). 

Colony massiye, short, convex, or subplane, fixed by a large 
base. Corallites large, united by their well-developed cost». 
Calices projecting above a common surface, which is formed of 
much exotheca ; and the costsD, large, separate, shallow, circular in 
outline. Columella well developed and spongy, or small and 
papillary where free. Septa numerous and regularly crenulated. 
CostfiB well developed, crenulated, confiuent. Endotheca and exo- 
theca well developed. Epitheca absent. Gemmation lateral and 
subbasilar, the colony iucreasing at its circumference. 

Distribution. — Fossil, Cretaceous, Eocene : Europe. Miocene : 
West Indies, Trinidad. 

Genus Ctathomobpha, Beuss, ^^Fal. Stud, iiber die alt. tertiarsch. 
der Alpen,'' Denks. der K Akad. der Wiss. Wien, 1869, 
p. 243, and indefinitely, 1868, p. 14. 

Syn. Agathifhyllia^ Beuss. 

Colony increasing by extracalicular budding, massive. Calices 
circular or broadly elliptical, projecting, well separated, margins 
rounded. Fossa large, shallow ; columellary area circular and 
deeper than rest of fossula. Columella papillary, not projecting. 
Septa numerous, close ; primaries and secondaries with an inner 
and outer paliform lobe ; tertiaries with the same in a modified 
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degree. Cost» oontmuous with the septa, passmg oTer the outer 
surface of the wall, rarely confluent. A marked depression between 
the corallites. Endotheca exists. Epitheca often in bands. 
The joung colony consists of a few coralliteB comparatiTely 
without union, except by the base of the beds. 

BistrilmHon, — Fo9sU, Eocene: Europe. 

This genus supersedes Agatliiphyllia, Eeuss. 

G^nus PHYMASTB.BA, MUne-Edwords 4r Jules Raime, Mist. Nat. 
des Carall. vol. ii. p. 499 (1857), amended; Duncan, Froc, 
Zool Soe. 1883, p. 408 (June 19). 

Syn. Amphiasfraa, Etallon. 

Colony massive, tall or very short, with a convex or plane free 
surface. Corallites more or less prismatic, increase by extracali- 
cular gemmation, and are joined together by short growths from 
costsB or from the wall, which are placed with some regularity in 
vertical series ; elsewhere they are separate. An epitheca exists, 
which may environ the growths. Calices separate, unsymmetrical. 
Columella present. Septa variable in number, dentated. Costo 
may or may not be apparent. 

Distribution, — Fossil, Jura: Europe. — Becent, Indian Ocean; 
Mergui. 

M. Etallon described the genus Amphiastrcea in 1858, and M. 
de Eromentel introduced it in his * Introd. k T^tude des Polyp. 
f oss. ; ' but neither had studied the recent fauna ; had they done so 
they would have found their fossil form to be of the same genus 
as Fhymastraa, Ed. & H., 1848. Amphiastraa is absorbed. 

Klunzinger, in his excellent work on the Corals of the Eed 
Sea, unites the genera Oyphastrcea and Solenastrcsa of Milne- 
Edwards and Jules Haime. Cyphastraa, Ed. & H., has all the 
characters of Solenastraay and in addition the septal laminsa are 
perforate, trabeculate, and cribriform, except close to the wall, 
where they are solid. Some modem SolenastrsBans have this 
character, and hence the proposed union. The fossil CyphastnBa 
costata, nobis, of the West-Indian Miocene has exceedingly 
cribriform septa, so that the distinction is not modem. The 
character has nothing to do with fossilization or with wearing, and 
it is general over the whole of the corallites of the species. But 
some fossil Solenastrseans have solid, non-cribriform septa. 
There is not a generic distinction between the two forms ; but 
Oyphastrwa, which is more recent than Solenastraa, had better 
become a subgenus. 
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G^nus SoLEKABTBuSA, JdUne-Udwords 4r Jules SaimSy Hki. Nat. 
de% OorM, yol. ii. p. 495 (1867), altered. 

Colony xnaBsive but light, conyex above, incrustmg or taU, often 
gibbous, rarely plane. Corallites long or abort, united by a well- 
developed exotheca, which extends beyond the small costsa. 
CaliceB with free margins, which are usually circular, but some- 
times unsymmetrical in outline. Columella spongy or feebly 
developed. Septa thin or stout, imperforate, dentate. Endotheca 
fairly developed. Gemmation extracalidnaJ. 

Distrihutian. — Fossil. Eocene : Europe, Borneo. Oligocene : 
England. Miocene: Europe and West Indies. Crag: Eng- 
land (?). — Suhfossil. Eed Sea. — Becent. Eed Sea, Indian Ocean, 
Singapore, Caribbean Sea. 

Subgenus Ctphastbjba, (genus) Milne-Edwards Sf Jules Haime, 
Hist. Nat. des Corall vol. ii. p. 484 (1857). 

The generic characters are as in Solenastraa, but the septa are 
cribriform. 

All so-called Solenastraeans with cribriform septa must enter 
this subgenus, and all the recorded species of the genus, according 
to Milne-Edwards and Jules Haime. 

Distribution. — Fossil. Miocene: "West Indies. — Becent. Eed 
Sea, Caribbean Sea, Pacific, Australian seas. 

G^enus FLESiASTSiBA, Mtlne-Fdwards S[ Jules Kaime^ Hist. Nat. 
des Corall. vol. ii. p. 489, pi. D 7. fig. 5 (1857). 

Colony variable in shape, massive, convex or subplane above, 
with a naked and costulate common wall. The corallites may 
have thick or thin walls, be close or distant, and in the first 
instance may fuse inferiorly, and in the last may have a feeble 
exotheca between them. Calices shallow, circular and free. Colu- 
mella spongy. Septa well developed, exsert, denticulate near the 
calicular e<^e. Pali well developed and in contact with all the 
septa which precede those of the last cycle. Endotheca very 
feebly developed. CostsB and exotheca usually well developed. 
Epitheca absent. Gemmation occurs in the intercalicinal areas. 

Distribution. — Fossil. Eocene : India (Sind). Miocene : 
Europe, Sind, Asia. — Becent. Pacific, North-Australian seas, 
Indian Ocean, Caribbean Sea. 

In the Tertiary deposits of San Domingo are several species of 
PZ^a^^^o-looking corals (Duncan, "West-Indian Corals," Proc. 
Geol. Soc, Nov. 1863, p. 37 et seq. and pis. iv. & v.). There are 
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the uBiUil attributes of FUsiastraa present, but the ezotheca is 
in excess and there is an epitheca. The columella is papillary 
and more concentrated than is shown in the drawing {pi. iv. 
figs. 4ia & 5). 

This group includes Plesiag^tea dUtans^P, fflohosa, and P. ranea^ 
nobis. 

^Another species, Plesiastraa gpongiformis, Duncan, op. eU, 
p. 39, pi. iy. figs. Qa^^h, requires a new generic environment. 

Gtenus Aktillaste^a, gen. nov. 

Colony very convex above, pedunculate and attached. Galices 
close, barely projecting ; f ossula shallow. Columella cylindrical 
and flattened in young, styliform in old caUces. Septa sub- 
equal, few, well developed. Pali before all cycles except the 
last. Costffi subequal, projecting, ending in exotheca, which is 
cellular and well developed. Endotheca scanty. Epitheca rudi- 
mentary. 

Distrihution, — Fossil, Miocene : San Domingo. 

II. AUiance PLACOCCENIOIDA. 

Massive budding Astrseidse, with corallites united by costse or by exo- 
theca. Septa entire. Columella lamellary, or a septum reaches the axial 
space. 

Genus Placoccenia, d'Orb. 

Genus Placophora, E. de From. 

Qenus Pleurostylina, E. de From. 

Genus Placoocenia, ^Orligny^ Note sur les Polyp, foss, p. 7 
(1849); Goldfussy Petr. Germ. pi. 24. fig. 2. 

Colony massive. Calices large, circular, or oval, rather distant, 
united by costcB. Columella lamellar and well developed, or in 
three papillae. Septa entire, unequal, of the decameral or of hexa- 
meral type. Costse thick and well developed, cristiform or 
granular. Gemmation between the calices. 

Distribution. — Fossil, Oolite and Cretaceous : Europe. 

^Genus Placophoea, E. de Fromentel, Pal. Frang.y Zooph. Terr. 
ctH. p. 495 (1879). 

Colony expanded, with a subplane surface formed by close 
laminsB, slightly granular on the surface, on which the calices are 
free to a slight extent. Calices round or slightly oval, distant 
(5-8 mm.). Columella large, lamellar. Septa well developed 
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and slightly undulating (entire P). There are 36 septa, unequal 
according to cycles. 

Distribution, — Fossil, Cretaceous : Europe. 

G^nus Plbttbosttlina, E, de Fromentel, Introd. d VHude des 
Polyp, foB8. p. 201 (1868-61). 

Colony in a convex mass or in extended laminsB. CaJices 
circular or polygonal in places. Septa entire, few ; one large 
septum reaches the centre of the calice and swells there, after the 
fashion of a columella. Corallites united by their walls or by 
epitheca, which covers the walls. Common plateau naked and 
costulate, or presenting a slightly developed epitheca. 

Distribution, — Fossil. Oolite: Europe. 

There is much that is unsatisfactory about this genus. The 
epitheca uniting the corallites and not covering the " plateau 
commun " is difficult to understand. Perhaps the author of the 
genus meant exotheca uniting the corallites. 

III. Alliance STYLINOIDA. 

Massive budding Astrseidee, with corallites united by their costse or by 
exotheca. Columella styliform. Septa entire and dentated. Pali may 
be present or not. 

Tribe I. With entire septa. 

Genus Stylina, Lmk. 

Genus Psammoccenia, Ed. & H. 

Tribe II. With dentate septa. 

Genus Columnastr^a, Ed. & H. 

Genus SxYLASTRiBA, E. de From. 
Helioc(enia, Etallon, appears to be a subgenus of Stylina, 

Tribe I. 

Genus Sttliha, Lamarch, 1816 ; Milne-Edwards Sf Jules Haime, 
Hist, Nat. des Corall. vol. ii. p. 233, amended. 

Colony in the form of subplane, convex, gibbous masses, or 
dendroid. The corallites are united by their costsB and well- 
developed exotheca, or only here and there, and terminate at the 
firee surface in little conical elevations more or less projecting. 
The caUces on these elevations are for the most part circular, 
free at their margins, and usually distant. The columella is 
styliform and projects. The septa are exsert, well developed, 
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and numerous or few. Occasionally some primaries are larger 
than others. Cycles hexameral, or octameral, or decameral. The 
waUs are thick. CostsB well deyeloped. The endothecal dissepi- 
ments are simple or subyesicular. Gemmation is &om the wall 
outside of the calice and from the intercaUonlar space. 

Digtrihution. — Fossil. Trias: Europe. Oolite: England and 
Europe. Cretaceous: Europe. 

Heliocoeniay EtaUon (genus), appears to differ &om Stylina in 
having costsB which do not extend iax from the calicular margins. 
The columella is sometimes a little compressed. These are hardly 
generic distinctions, and I propose to consider Selioccenia as a 
subgenus. 

Gknus FsAMMOcofiNiA, MUne-EdtJoards Sf Jules Haime, Hist. 
Nat, des Oorall vol. ii. p. 285 (1867). 

Colony massive. Corallites separated by exotheca. Calices 
unequally close and irregularly projecting, small. Columella 
styliform. Septa divided into six simple systems and there are 
six pali. Intercalicular area granular, and hardly striated with 
costsB. 

Distribution. — Fossil. Ligsdorf (Haut Shin), Europe. 

Tribe n. 

Genus Colijmnaste-ba, Milne-Edwards Sf Jules ITaime, Hist, 
Nat, des Oorall, vol. ii. p. 262 (1857). Illustrated by Eeuss, 
Denkschr. der "Wien. Akad. der "Wiss. t. vii. pi. 14. figs. 1 & 2 
(1854), and Duncan, "West-Indian Corals," Proc. Q^ol. 
Soc, Dec. 1867, pi. v. figs, la klh (by error the word " sto- 
loniform" was printed for " styliform," p. 18). 

Colony massive, convex, lobed, or subdendroid. Corallites 
united by costsB. The calices are moderately deep, circular, and 
projecting, and have their margins free. The columella is styli- 
form and not much developed. The septa are thin, arched where 
free, denticulate. There are pali which form a single crown. 
The costflB are well developed. The gemmation occurs from the 
intercorallite tissue. 

Distribution. — Fossil. Cretaceous: Europe. Eocene: West 
Indies. Pliocene: Europe. 

E. Pratz has shown that the septa of the species of this g^iUB 
are not entire at the free edge. 
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The following genus is not satisfactory in the face of the 
possibility of Stylina having dentate septa : — 

Ghenns Stylastb^a, E. de M'omentelf Introd. a Vitude des Polyp, 
foss, p. 223 (1868-61). 

Colony convex, massive. Corallites circular in outline and 
united by a considerable development of the costsB. Calices pro- 
jecting, circular. Columella round, styliform, and well developed. 
Septa strongly and regularly dentated. CostaB well developed, 
and pass towards those of the neighbouring calices without being 
actually confluent. Gemmation between the calices. 

Distribution.^-FossiL Cretaceous: Europe. 

IV. AUiance PHYLLOCCENIOIDA. 

Massive budding Astrseidse. CoraUites united by their posts^ with or 
without the intervention of exotheca. Columella absent. Endotheca 
vesicular or tabulate. 

Tribe I. With entire septa. 

Genus Phtlloccenia, Ed. & H. 
Gtenus CoNVEXASTR^A, d'Orb. 

Tribe II. With dentate septa. 

Genus Adelastrjba, Reuss= Confusastrjba, Ed. & H. 

Tribe I. 

Genus Phxlloc(enia, MUne-Edwards Sf JuUi Haimey Hist. Nat, 
des CoraU. vol. ii. p. 272, 1867 (non Lavhe\ amended. 

Colony convex, subspherical, with a large base, or pedunculate, 
or subplane. Corallites costulate and united by much exotheca, 
parallel or divergent. Calices circular or deformed, free at the 
margins, and projecting. Columella absent or rudimentary. 
Septa large, entire, exsert, and well developed. CostsB well 
developed, prominent, uniting calices . Endotheca abundant and 
often vesicular. Gemmation occurs between the calices. 

Distribution. — Fossil. Cretaceous : Europe. Eocene : Europe, 
Sind in Asia. Miocene : San Domingo. 

The form described by Laube from St. Cassian is not of this 
genus. This is proved by the magnified view of the section. 
There is a double wall to the calico, one marginal and the other 
beyond. Neither is the form a species of Gyathoccsnia^ Duncan. 
It 001060 within the Elasmocoenioid alliance (see p. 115). 
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Genua CoimsxABTRMA, d'OrUgny^ Note sur leg Poh/p. foss. p. 9 
(1849). Illustrated by Milne-Edwards & Jules Haime, 
Brit. Fobs. Corals, Pal. Soc. pi. 23. figs. 6 & 6, and Hist. Nat. 
des Corall. vol. ii. p. 277 (1867). 

Colony convex, gibbous, or dendroid. Corallites united by 
their well-developed costee. The walls are cylindrical, and their 
calicinal margin is hidden by the septo-costsB, which are few in 
number, straight, exsert, and slightly granular. The septa are 
few in number, continuous with the costsB, and these last do not 
all reach from calice to calice, and there is often an intercalicular 
furrow. There is no columella. 

Distribution. — Mssil. Trias : Europe. Oolite : England and 
Europe. 

Tribe n. 
Genus Adelaste-HA, Beuss, Denkschr, der Wien. Ahad. der Wiss. 
t. vii. p. 116 (1854), correcting the name Confu%a%tr(Ba^ 
d'Orb. ; and Milne-Edwards & Jules Haime, Pol. foss. des 
Terr. pal. p. 98 (1831). 
Syn. Confusastraa, d'Orb. 

Colony massive, with a plane or convex surface. Corallites 
intimately united by their costsB, which sometimes are confluent. 
Calicos large and very slightly projecting, shallow, with margins 
rounded off, resembling circular bourrelets. Walls of calicos 
rudimentary. Polygonal grooves between the calicos indicating 
the junction of corallites. Septa well developed and uniting by 
their inner edges without the intervention of a columella. 

Distribution, — 'Fossil, Trias : Europe. Oolite : Europe, Eng- 
land? Cretaceous: Europe. 

The unclassical word Confusastraa was abolished by Beuss. 

V. Alliance CYATHOPHOROIDA. 
Massive Astrseidse, increasing by gemmation. Corallites separated by 
coenencbyma or exotheca. Columella absent or present. Dissepiments 
or transverse tabulae. 

Genus Cyathophora, Mich. 

Genus Areacis, Ed. & H. 

Genus Psammophora^ E. de From. 

Genus Ctathophoba, Michelin, Icon. Zooph, p. 104i (1843), 

amended. 
Colony massive, convex. Corallites united by their cost® and 
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ezotheca. Galices slightly projecting, circular, united by costse. 
Columella absent. Septa unequal, but not numerous. Endo- 
thecal dissepiments stretching across the internal cavities of the 
corallites like tab'ulsB. 

Distribution, — Fossil, Oolite : England, Europe. Cretaceous : 
Europe. 

G^nus AsEACis, Wlne-Edioards Sf Jules Haime, Comptes Bend, 
de VAcad, des 8ci. t. ixix. p. 70 (1849). 

Colony massive and Astrseiform. Calicos circular or deformed, 
separated by coanenchyma. Ccenenchyma spongy and echinulate 
on the surface. Walls of corallites distinct from the surrounding 
coenencliyma. Septa unequal, entire, principal uniting in the 
axis. No columella. Endotheca rudimentary, or as well- 
developed horizontal tabuHform processes. 

Distrihuition. — Fossil, Eocene ; Europe, Borneo. 

Ctenus PsAMMOPHOBA, E, de Fromentel, Fal. Fran^,^ Zooph. Terr, 
crit, p. 494 (1879). 

This genus was created for StylophorinaB with a papillary 
columella, before such a thing was found. M. de Fromentel 
subsequently found a coral in the d'Orbigny museum which 
presented the characters of the StylophorinaB and also a papillary 
columella. « 

The figures given (pi. 90. fig. 4) show a wretched specimen. 
However it has a compressed, thin, laminate form with calicos 
on both sides. There are four cycles of septa and fine costa). 
Calicos wide apart. 

It is not one of the StylophorinfiD, and I place it here with 
some doubt. 

Dittribution.'^FossiL Cretaceous: Europe. 

VI. Alliance PENTACCENIOIDA. 

Agglomerate Astrsids, increasing by gemmation. CoralUtes united 
by the coatee, more or less free above. Primary septa five in number. 

Genus Pentaccbnia, d'Orb. 
Genus Acanthoccbnia, d*Orb. 

Gl^nus FEiTTAOaDitriA, d^OrUgny, Bev. etMag. de Zool, 
p. 175 (1850). 
Calices with their margins either subcircular and free, or poly- 

LOnf. JOUBH. — ^ZOOLOGY, VOL. JLViU. 8 



Digitized by LjOOQ IC 



Il4i PBOF. P. MAMrnf STTirCAK^B EBTtSIOlT OT THB 

gonal and united. Yive prineip^ septa* No columella. Galices 
from 1 to 2 millim. broads 

Dtgtribution.-^II^ssil, Grelaceous (Neooomian): Europe. 

G^nus AcAiTTHOCiEKiA, d^OrUgny, Bev. et Mag, de Zool. 
p. 176 (1860). 
Colony massive. Calicos circular, with free margins and a 
stjlif orm columella. Septa in three cycles, but there are only 
five primaries. 

DiitribuHon. — B>ml. Cretaceous (Neocomian) : Europe. 

VII. Alliance £LASMOC(ENIOIDA. 
Agglomerate Astrseidse, increasing by gemmation between the calices. 
CoraUites united by a second ^Arall, with or without ezotbecal ooenen- 
chyma. 

Genus Diploccenia, E. de From. 
• Genns DiPLOCOBNiASTRiBA, D'AcfaiardL 

Genus Diplothbcastraa^ Duncan. 

Genus KoiloocbiviA) Dancan. 

Genus Anisoccenia, Reuss. 

Genus Heteroccenia^ Ed. & H. 

Genus Elasmoccenia, Ed. & fi. 

Genus Diploc(ekia, E, de Fromentely Notes d V etude des Polifp. 
fosB, p. 183 (1868-61) ; Bescrip. des Folgp. foss. de Vetage 
Neocom, p. 89, pi. v. figs. 7, 8, 9 (1867). 

Colony tall, or in a rounded mass. CoraUites with two walls — 
one projecting and hidden by the septa, but indicated by a circular 
bourrelet ; the other united to the walls of the neighbouring 
corallites separating the costse, and yariable in its outline. Co- 
lumella styliform and strong, Septa entire, thick, and continuous 
with the costsB. Gemmation ? 

Distribution. — Mssil. Oolite and Neocomian : Europe. 

Genus Diploccbkiastb^a, D'Achiardi, Goralli Qiurassici delT 
Italia SeUeni. (Ksa, 1880). 

Colony in thick laminae. Corallites immersed in the coenen- 
chyma, which is compact. Calices circular, filling up below. 
Columella small, spongy. Se^t& spiiiulos^, straight, the larger 
joining the columella, continuous with costsB which occupy the 
outer calicular spaces, and merge into those of ndghbouiing 
calices. Gemmation peripheral. 

Distribution, — Fossil. European Oolite. 
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D'Achiardi describes a single species from one specimen, wldcli 
he considers the type of this genus, Diphccsniasiraa, He con- 
siders that this genus, by having denticulate septa and a spongy 
columella, differs from Diploccenia, Unfortunately the internal 
structures of M. d'Achiardi's specimen are not visible, notwith- 
standing the perfection of the superficial septa, costsB, and colu- 
mella. The form is described in * Coralli Giurassici dell' Italia 
Settentrionale,* Pisa 1881, p. 41. I introduce the genus into the 
Alliance with a little doubt. 

GbnUB DiPLOTHEOASTBJBA. 

Syn. DiploccBtiia (non E. de Fromentel), Duncan, West-Indian 
Corals, Quart. Joum. Geol. Soo. vol. xxiv. (1867), p. 20, pi. i. 
fig. 3. 

The colony is massive. Corallites tall, crowded, polygonal, 
united by a weU-developed common wall which projects at the 
calicular surface. Within the polygonal wall is a space occupied 
by coenenchyma of oblique vesicular dissepiments, and within 
that an internal wall, whence arise the septa. This calicular wall 
is circular in transverse outline, wavy and thin. Columella 
lamellar, and often joined to oneof the septa. Septa wide apart, 
unequal; cycles imperfect. Endotheca slight, within the inner 
wall. G^emmation occurs from the coenenchymal space. 

Digtribution. — Fossil. Miocene : West Indies. 

Q^nus KoiLOCCEiriA, Ihmca/n. 

Syn. Phylloccmiay Laube. 

Colony convex or subplane above, massive, low. Corallites 
with an intermediate structure which is usually a second wall to 
each, and which may fuse with those of others. Here and there 
intermediate exotheca. Calicos with weU-developed costse, which 
in section do not touch those of other calices. Septa well 
developed, but short. Axial space large, hollow, and without 
a columella. 

Distribution. — Fossil. Trias (St. Cassian) : Europe. 

This genus is founded to receive Phyllocodnia decipiens, Laube. 
It is very well defined by the absence of columella, the short 
septa, and the double wall, as seen in sections. Mr. Tomes 
mistook the superficial view for Oyathocoenia, nobis, in a paper 
read before the Geological Society of London and not yet pub- 
lished* 

8» 
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Ctenus ANisoccBisnA, Beuss, Ibss. Korallen von der Insel Java, 

^Novara ' Expedition, p. 166. 
Colony in stumpy or finger-shaped masses. Calicos irre- 
gularly shaped and sized, surrounded by coenenchyma, on which 
the margins are raised and often grooved. Columella none. 
Septa unequal, some very thick and others very thin, entire, non- 
exsert, feebly granular. Coenenchyma cellular, apparently of 
exotheca forming the ends of feeble costaB. Endotheca well 
developed, oblique, and uniting the ends of the larger septa around 
the axial space. Gemmation extracalicular. 
Distribution: — Fossil. Eocene: Java. 

Qonus Hetebocobitea, Milne-Edwards Sf Jules Haimey Hist. 
Nat. des Corall. vol. ii. p. 282 (1867). Illustrated by Eeuss, 
Denkschr. der Wien. Akad. der Wiss. t. vii. pi. 10 (1854). 

The colony is convex and gibbous, or dendroid. The corallites 
are united by an abundant coenenchyma formed of mural expan- 
sions and exothecal dissepiments. The calices are distant, cir- 
cular, and projecting. There is no columella. Septa exsert 
and well developed; but there are never more than 12, and 
often only 6, and they are unequal, there appearing to be three 
simple systems of them. 

Distribution. — Fossil. Cretaceous: Europe. 

G-enus Elasmoccenia, MUne-Edwards Sf Jules Haime, Hist. 
Nat. des Corall. vol. ii. p.279 (1867). Illustrated by Michehn, 
Icon. Zooph. pi. 51. fig. 3 (1846), as Oculina explanata. 

Colony convex, more or less massive, or sublamellar. Coral- 
lites wide apart, and united by mural expansions which are 
granulated and feebly striated where free, and which are formed 
by layers of vesictQar exotheca or coenenchjrma. The walls are 
thick; the septa are irregular and very granular. There is 
neither columella nor pali. Calices circular or subelliptical. 
CostsB feebly developed. 

Distribution. — Fossil. Cretaceous: Europe. 

VIII. Alliance ECHINOPOROIDA. 

Massive, budding, rarely fissiparous Astrseidse, foliaceous. Corallites 
short, united by an ecbinulate coenenchyma. Septa spinulose. 
Genus Echinopora (pars), Dana. 
Genus Acanthopora^ Verrill. 
Genus Physophtllia, Duncan. 
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Milne-Edwards and Jules Haime introduced a subfamily of 
AstrsBidsB to^receive the genus JSehinopara, Lamarck and Dana. 
VerriU has shown that this genus is not homogeneous, ^d that 
some species should be associated with the family PungidaB, and 
one with the A8tr»id» proper. 

The following is the diagnosis of Dana as given by Milne- 
Edwards and Jules Haime, in whose work the early synonymy 
is given. 

Ghenus Echikopoba (pars), Dana, Wilkes ExpUmng Expedition, 
Zoophytes, p. 278 (1846). 

The colony is thin, adhering in the middle, and extend- 
ing on all sides in foliaceous laminse which are ordinarily lobed. 
The common plateau is costulate radially, and has a rudimentary 
epitheca. Corallites very short and greatly spined, united by an 
ecbinulate ccenenchyma. The calicular margins have the shape 
of circular and more or less projecting bourrelets. The free 
edges of the septa are very spined, the strongest teeth being 
near the columella, where they frequently simulate pali. Colu- 
mella spongy. Endotheca slightly developed. 

Distribution, — Fossil. Miocene : Sind, Asia. — Recent. Indian 
Ocean, Indo-Padfic, Eed Sea. — Suhfossil, Eed Sea. 

This diagnosis still holds good for some species which should, 
however, enter the AstrsBidsB. 

But Echinopora aspera, Ellis & Solander, has been shown by 
VerriU to belong to the FungidaB ; and he has established the genus 
Trachypora for it. It appears that this name had been already 
applied to other forms before VerriU gave it ; and Klunzinger 
suggests the name Echinophyllia instead. Echinopora horrida, 
Dana, which Milne-Edwards and Jules Haime state to be a 
dendroid variety of Echinopora hirsutissima, Ed. & H., 1860, 
has been made the type of the genus Acanthopora, VerriU, 
because its polyps differ from those of other Echinopora, and 
because the calicos become fiUed up as in Oculina. 

G^nuB AcAHTHOPOBA,FJ?rWW, Bull, Mus. Gomp, Zool. Comb. Mass, 
1864, No. 3, p. 64. 

Colony ramose, solid, the ceUs being fiUed as in Oculina, 
OostsB represented by series of spines. 

This short diagnosis hardly suffices. The coraUites are short, 
having the shape of large and strongly spined button-shaped 
prominences. CostsB very thick, subequal, separated by deep 
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spaces in which there may be small ooste. Very spintilose. Oali- 
cular fossa moderately deep. Columella subpapillary. Septa 
exserty with the free edge very incised. Steroplasma filling much 
of the calice with age. 

Distribution. — Beeent. Indian Ocean. 

Q^nus Phtsophtllia. 

Colony large, spreading, pedunculate, foliaceous, folia united 
and presenting faint broad ridges, which are crossed by septo- 
costaB. Corallites low, wide apart, arranged more or less in 
concentric circles. Calices distant, large, sunkeu, deep, elongate, 
forming series of 2 to 4, or circular. Fossa large and d^^p. 
Columella small, trabeculate. Septa large, ezsert, spinulose, 
especially near the axis, unequal, wide apart ; ending in septo- 
costsB which are confluent with those of the calices on either 
side, and some of which pass over broad ridges radially. Inter- 
calicular sur&ce large, gibbous or ridged, formed of convex 
vesicular endotheca ; this endotheca fills up the interseptal 
loculi also, and is greatly developed. Calices on one side of the 
colony only. Common wall inferior, costulate to the base. Costse 
distinct, spinulose. No epitheca. Fissiparity occurs, and also 
gemmation. 

Distribution, — Beeent. Locality ? 

There is but one specimen in the British Museum of this 
genus, but it is a very marked form. The late Mr. Briiggemaim 
gave the form a manuscript name, but did not describe it. The 
classificatory position is doubtful, but I place it here. 

GROUP. Massive budding Astrseidae. Corallites united by peritheca. 
Genus Galaxba, Oken (1816); amended in Milne-Udwards Sf 

Jules JSaime, Hist. Nat des CoralL vol. ii. p. 223 (1867). 
Colony fasciculate and submassive. CoraUites elongate, with 
stout walls marked with feeble costse. Calices circular or de- 
formed. Columella absent or rudimentary. Septa usually very 
exsert, lanceolate, often slightly granular on their sides, entire. 
Endotheca moderately abundant. A peritheca or vesicular inter- 
coraUite growth is abundant, and joins the corallites and their 
ends together. It reaches up to different distances from the 
calicular margin, so that the upper ends of the coraUites pro- 
ject above. Gemmation subbasilar and from the wall. 

Distribution.— Beeent. Bed Sea, Indian Ocean, Pacific— /Sbii- 
fossil in raised beaches. 
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Ghroup-Genus LsPTASTRiBA. 

Oenus Leffastbjia^ Milne- Udwarde ^ Jules Saime, Ri»t. Nat. 

des CoralL vol. li. p. 493 (1857). 

The colony is massiye, or else incrusts, and is subplane or 
conyex at the free surface. Corallites short, with very dense 
muro-costal structures, which become compact and fused. GaHces 
with distinct margins, close, shallow. Columella papillary. 
Septa thin, close, exsert, margin subentire, granular; inner 
edge trabeculate, with ascending denticles. CostsB small, visible 
between the calicos. Endotheca feeble. Gemmation extracali- 
cular ; sometimes fissiparity occurs. 

Distribution, — Recent, Indian Oce^ £q^ Bed Sea. 

It appears that the iQcru^ting spppi^s extends by a kind of 
stoloniferous gemmation. — Duncan, Proc, Linn. 8oc, 1884. 

IX. AUianee BARTSASTRiEOrDA. 

Agglomerate AstrseidiB^ increasing by marginal and submarginal (within 
the (»lice) gemmation. Walls fdsed, but thicks and often subcellular. 
Septa denticulate. 

Genus Bartsastr^a, Ed. & H. 

Genus Acanthastraa, Ed. & H. 

Genus Babysastb-ZBA, MUne-Udwards and Jules Havme^ Hist, 
Nat. des Corall, vol. ii. p. 312, pi. D 8. fig. 2 (1867). 

The colony is convex or subgibbous, very dense and compact. 
The corallites are united by their very thick and soHd walls. 
Calices shallow, close, small, polygonal, and barely separated by 
diallow grooves. Columella subpapillary above, compact and 
large low down. Septa very thick, close, and not much toothed. 
Endotheca slightly developed. Internal cavity gradually filling 
up inferiorly. Gemmation submarginal. 

Distribution* — Becent. Locality ? 

G^nus AcA2irEHASTBiBA, MihteSdtDards Sf Jules Maime, Hist, 

Nat. des Corall. vol. ii. p. 501, pi. D 6. fig. 1 (1857). 
The colony is in the shape of a subplane or convex mass. The 
corallites, short or tall and broad, are united by their walls which 
are subcellular. Calices subpolygonal, with broad spinous mar- 
gins, with or without irregular superficial grooves. Columella 
parietal or rudimefttary. Septa exsert, stout, wxd much spined, 
the largest of the spines being the most external. The upper 
part of the lamina is trabeculate below the spinous teeth. Endo- 
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theca greatly developed. Epitheca complete. Gemmation sub- 
marginal and marginal. 

Distrtbuiion.'^Subfogsil, Bed Sea. — decent Bed Sea, Indian 
Ocean, Pacific. 

X. Alliance ASTROC(ENIOroA. 

Agglomerate Aatrseidse, increasing by extracalicular^ marginal^ and lateral 
gemmation. Columella variable. Pali may or may not exist. Corallites 
united by their waUs, with sometimes a coenenchymal development. Septa 
denticulate or entire. 

Tribe I. With denticulate septa. 
Genus Astroccbnia, Ed. & H. 
Genus Ctathoccenia, Duncan. 
Genus Stbphanoccenia, Ed. & H. 
Genus Narcissa^trjba^ E. Pratz. 

Tribe II. With entire septa. 

Genus Stylocobnia, Ed. & H. 

Genus Haldonia, Duncan. 
Genera absorbed: — Ccbnastr^a^ Etallon; Stephana s- 

TRJSA, Etallon. 
Genus described and not placed : — Bathyc<enia, Tomes, 

probably = Styloccenia. 

Tribe I. 

Genus Astroccbnia, MUne-Edwards Sf Jules Raime^ Hut. Nat, 

des Corall, vol. ii. p. 254, amended. 

Syn. GoBnastrwa, Etallon (1864). 

Colony variable in shape, massive, gibbous, lamellar, dendroid 
or discoid, compact, sometimes incmsting. Corallites prismatic 
or cylindrical, uniting by their walls, which are thick and simple ; 
coenenchyma rare between them. The calices are polygonal, 
irregular or regular in shape and size, and their margins are 
ordinarily simple. The columella is styHform and more or less 
projecting. The septa are dentated minutely, few in number, and 
often irregular in their cyclical arrangement. Gemmation mar- 
ginal and lateral, or marginal and circumferential only. 

Distribution. — Fossih Trias: Europe. Infra-Lias: England 
and Europe. Lias, Oolite: Europe, England? Cretaceous, 
Eocene: England and Europe, Asia. Eocene: Borneo. Mio- 
cene : Europe, West Lidies ; Sind, Asia. — Secent. Caribbean Sea. 

Genus Ctathocodnia, Duncany Brit. Ihss. Oardk {Zone ofAixmu 
angulatus), Pal. Soc. Lond. 1867, pt. iv. no. 1, p. 27. 
Colony fasciculate or gibbous, or incmsting. Corallites 
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united by their walls and by more or less coBnenobyma, polygonal, 
and often cylindrical. Calices small. Columella absent. Septa 
finely dentate. CostsB not confluent. Gemmation superior and 
marginaL 

DistribvHon.^^Fossil. Infra-Lias: England. 

The presence of structure between tbe walls is decided ; but 
it is very slight, and not suflScient, considering tbe other cha- 
racters, to remove the genus out of this Alliance. The nature 
of the calidnal walls and the irregular septal distribution of the 
genera Aploccmia and Pentacosnia distinguish them from the 
above. The genus is distinct from Koilocoenia, 

QemiB Stephanoccbnia., MUne-Edwarda Sf Jules Haimey Hist 
Nat des Corall. vol. ii. p. 264 (1857). 

Syn. Stephanastraa, Etallon, 1864. 

Colony massive, convex, lobed, or pedunculate, or incrusting 
or dendroid. Corallites united by their walls, which are compact 
and thick. Calices generally polygonal, with simple margins. 
The columella is styliform and slightly projecting, but always 
well developed. The septa are slightly exsert, denticulate slightly, 
well developed, granular at the sides. There are pali before all 
the septa except those of the last cycle. Gemmation marginal 
and lateral. 

Distribution, — Ibssil, Jurassic : Europe. Cretaceous : Europe 
and England. Eocene: Europe. Eocene and Miocehe: Sind, 
Asia, West Indies. — Eecent Locality ? 

Genus Naboissastb^a, E. Pratz, Eocene Korallen aus der 
Lihyschen Wuste und Aegypten (1883), p. 228. 

Colony massive, composed of long, polygonal corallites united 
by their walls, without costsB and coenenchyma. Calices more or 
less deep. Septa toothed. Pali in one crown. Columella ? 
Dissepiments abundant. 

Distribution. — Fossil. Eocene : N.E. Africa. 

The genus will be better understood when other types of it 
are found. It is allied to Stephanocosnia. 

Tribe IL 

Gtenus Haldokia, Duncan, Quart. Joum. Geol. 8oc. 

vol. ixxv. (1879), p. 91. 

Colony massive, incrusting, convex above. Corallites united 

by their walls. Calices small, circular in outline, raised, deep, 

and widely open, separated by a slight depression. Columella 



Digitized by LjOOQ IC 



122 PBOF. p. HABTnr DTTIirOAjr'B BSTISIOK OF THE 

absent. Septa unequa!, slendw, not exserty low veortioally, 
entire. Pali just within the primaries, small, distinct, narrow, 
granular, ridged. Coste weU deyebped, and do not unite with 
those of other calicos. Endotheca abundant, closing the calicoloir 
fossa as if by tabulsd. 
Diitribuiion. — JBk>i$il Cretaeeous: JBngland. 

Gtenus Stylocobnu., Wine-Edwards Sf Jules Haime^ Jlist. UTai, 
des CoraU. vol. ii. p. 250, amended. (See Pal. Indica, ser. xiv. 
Corals of Sind, for illustrations.) 

The colony is in the form of a thick lamina with the base covered 
with a well-developed epitheca. The corallites are united by 
their walls, which are thin and prismatic. The calices are poly- 
gonal, with simple margins. The columella is styliform and pro- 
jecting. The septa are thin, not numerous. At some of the 
angles where calices join, there are erect columns, narrow-grooved 
and various in height according to the species. In perfect forms 
these columns are either pointed at the top, or bear an aborted 
calice, the groovings and intermediate ridges being the intercostal 
spaces and costsB. Q-emmation marginal. 

Distribution. — IbssiL Oolite: England. Eocene: England, 
Europe, Sind in Asia, "West Indies. Miocene : Europe. 

Mr. Tomes has described two species of a genus whieh he 
has diagnosed and named Bathtfecsnia. The habit of the forms 
is that of Sttflocoenia ; and the nodular elevations between the 
calices are clearly in relation to gemmation. The descriptions 
and figures of the Stylocoenians from Sind, Pal. Indica, ser. xiv. 
(* Possil Corals and Alcyonaria from Sind,' 1882), were doubtless 
unknown to Mr. Tomes. The worn condition of the calices of the 
Bathycoenia, which are very rare corals, is evident; but the 
columella, although ragged in transverse outline, may have been 
styliform. 

I mention the genus, but do not place it definitely. 

Gtenus Bathtc(bnia, Tomes, Quart, Joum, Geoh 8oc. 1888, p. 176. 

Colony turbinate, attached. CoraUites united intimately by 
their walls. Investing common wall costulated, and has epitheca. 
Calicular surface convex. Calices more or less pentagonal, or 
rounded and deep. Septa entire, thin, project but little into the 
calice, rise in obtuse points where they meet those of other calices 
on the wall. Primaries meet to form a ragged columella. Cali- 
cular angles with obtuse points. G-emmation at obtuse points. 

Distrihution, — JBbssiL Oolite : England. 
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XI. AUiance ISASTKffiOroA. 

Agglomerate Astneids, increasing by gemmation within tbe catice 
Walls of corallites fused. Occasionally the fusion is deficient near the 
calice or low down. Septa denticulate or entire. 

Tribe I. Septa denticulate. 

Genus Isa8traA5 Ed. & H. 
QenvLB Prionastraa, Ed. & H. 
Genus Placastraa, Stol. 
Genus Elysastrjba^ Laube. 
Genus Lepidophyllia^ Duncan. 

Tribe II. With entire septa. 

Genus Aploccenia, Ed. Sc H. 
Genus absorbed : — 

Metastr^a^ Ed. & H. 

Tribe I. 

Genus Isastb^a, MUne-Edwardg Sf Jules Haime, Hist, Nat, des 
Gorall, vol. ii. p. 626 (1857). 

Colony massive, convex, gibbous, subdendroid or incrusting. 
Corallites prismatic, and intimately united by their walls, which 
are simple throughout. The caJices have a polygonal outline, 
wbicb is simple and ridge-like. The columella is rudimentary 
or absent. The septa are thin, close, granular, denticulate. 
Endotheca fairly well developed. The common base is marked 
witb fascicles of costsB, and has a thin epitheca. Gemmation 
calicinal and submarginal. Occasionally the calicular walls are 
slightly apart near the calice. 

Distribution, — jFb««i7. Trias : Europe. Infra-Lias, Lias, Oolites: 
England and Europe. Cretaceous: England, Europe, India. 
Eocene : Europe, India (Sind). Miocene : West-India Islands. 

G^nus Fbxoiiastb^a, MtlneSdwards ^ Jules ITaime, Hist. 
Nat, des Oorall, vol. ii. p. 613, pi. D 8. fig 1 (1857). 

Syn. Metastraa, Ed. <& H. 

Colony large, massive, convex, with or without ascending lobes, 
subplane, hemispherical, gibbous. Corallites close, prismatic; 
their walls are united above but usually not below. Calices 
polygonal and deep, or not large ; margins simple or in crests. 
Columella spongy, variable in development. Septa thin, narrow 
above, close, granular, and very finely serrate, the longest teeth 
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being near the columella. Endotheca weU developed. Epitheca 
thin and complete. 

DUtrihution. — Fossil, Oligocene: India (Sind). Miocene: 
Europe. — Becent. Indian Ocean, Bed Sea, Pacific, Australian 
seas. West Indies. 

The genus Metagtrtea, Milne-Edwards and Jules Haime, Hist. 
Nat. des Corall. vol. ii. p. 525, cannot be considered in the light 
of a genus when contrasted with PHonastrcsa, The only distinction 
is one of growth, and in Metmtrcsa the walls are compact in 
their whole height. This compactness is seen in portions of 
species of Frionastrcea, 

Meiastrcea is absorbed in Prionastraa. 

Gbnus Flaoastb^a, Stoliozkay Oretaeeous Oorah of Southern 
India, PalaontoyrapJUca Indioa, vol. iv. (4) 1873, p. 83, 
pi. vii. fig. 1. 

Colony massive, convex. Corallites united by their waUs, 
which are fused. Calices irregularly disposed, close, polygonal, 
separated by ridges. Columella lamellar, solid, with a finely 
granulated upper edge. Septa numerous, close, finely denticulate 
and granular, confluent over the narrow calicular wall. 

Distribution. — Fossil. Cretaceous of Southern India. 

This genus resembles Isastrcda, but there is the addition of a 
lamellar columella. The method of increase is not given by 
Stoliczka ; but it certainly was not fissiparous, as in LameUastraa, 
Duncan. 

Q-enus ElysastBuSA, Xot^^, '^Faune der Sehicht, von St, Oassian,* 
Denies, der Kais, Akad, der Wiss, Wien, 1864, Bd. mv. 
p. 261. 

Colony cfiBspitose, subplane above, composed of corallites 
springing from a base of greater or less width, united by their 
walls or by costsB to a certain extent high up. Calices irregular 
in shape, usually united to their neighbours by a broad surface. 
Columella rudimentary or spongy. Septa unequal, flexuous, 
serrate. Endotheca abundant. G-emmation within the caUces. 
Epitheca exists. 

Distnbution.'^Fossil, St. Cassian deposits : Europe. Infra- 
Lias: England. 



Digitized by LjOOQ iC 



FAMILIES AJTD GtENERA. OF THE MADBEPOBABIA. 125 

G^nuB LEPiDOFHrLLiA, Duncan, Brit Foss, Oorals^ Pal. 8oc, 
pt. iv. no. 2, p. 63 (1868). 

Colony flat or tall, with corallites overlapping but joined by 
their walls. Calices more or less circular and deformed, widely 
open. Columella absent. Septa dentate. Gemmation in the 
centre of the calices. Epitheca distinct. Endotheca present. 

Distribution. — Fossil. Jurassic: England. 

Tribe n. 
Q^nus Aplocodnia, MUne-Fdioards ^ Jules Raime, Mist. Nat. 

des Oorall. vol. ii. p. 281, pi. D 3. fig. 1 (1857), more defined. 

Colony thin, -with a convex surface. Corallites united by their 
walls, and prismatic. Calicinal walls very thin, and in zigzags. 
Calices superficial, unequal, large. Axial space empty and small. 
Septa thick, unequal, straight, smaller internally, entire ; systems 
irregular. 

Distribution. — Fossil. Eocene : Europe. 

Xn. Alliance LATIMLffiANDROIDA. 
Agglomerate Astrseidse, increasing by cahcular gemmation. Calices 
single or multiple^ in valleys. CoraUites united by their walls completely 
or incompletely at the surface. Septa denticulate. Endotheca present. 
Genus Latim^andra, Ed. & H. 
Genus Hbtkrogyra, Reuss. 

Genera absorbed: — CeoRiSASTRiBA, E. de From.; Micro- 
PHYLLiA, d'Orb. ; Cormophyllia, d'Orb. 

Q^nus LATiMiELODBA, MUne-Fdwords Sf Jules Haime, Hist. 
Nat. des Oorall. vol. ii. p. 543 (1857). 

Syn. Jft(jrop%W»a,d*Orb.; Obrw<>p%ZZwf, d'Orb. ; Ohorisastraa, 
E. de From. 

Colony massive, variable, convex, with a broad or narrow base, 
or pedunculate or subturbinate, subplane, or subdendroid. 
Corallites united by their walls, fusion not always perfect. 
Calices some circumscribed, others in short series with their 
centres distinct. Columella rudimentary. Septa numerous, thin, 
close, laterally granulate ; dentations fine and subequal. Common 
wall costulate, without epitheca. Endotheca scanty. Gemma- 
tion calicinal and submarginal. 

Distribution. — Fossil. Trias, Jurassic: Europe and England. 
Cretaceous, Eocene : Europe. Eocene : Sind, Asia, and Borneo. 
Miocene: Sind. 
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The genus Latimaandra U a very large one, and follows the 
rule which is noticed under such circumstances ; it is ill defined 
from some others. During the growth of vigorous individuals 
remarkable changes occur in the arrangement and relation of 
the calices. The union of the elongate calices by their walls 
with their neighbours is the completion of the generic definition ; 
but it sometimes does not occur everywhere in the same large 
corallum or colony, and here and there the walls are not 
united, there being a distinct crevice between them. Were a 
fossil specimen to be broken and part of it to retain the 
true Latimssandroid structure and the rest to show tlie incom- 
plete union, the latter would be considered generically distinct 
from the former by M. de Fromentel, and would be called 
Chorisastrtea, 

Now A. E. von Beuss described and figured, in his description 
of the Fossil Anthozoa of the strata of Castelgomberto*, beautiful 
specimens of LaUmwcmdra circumscripta, L, marchelloideSy and 
X. dcsdalcBa, in which the true character is present ; and also 
equally well-preserved types of L, discrepans and X. dimorpha, 
in which the walls are separate (plates 5-8). No one can doubt 
that all these forms belong to one genus, and that there is no 
necessity for the experiment of introducing Ohorisagtraa to 
separate the last from the first. 

The same author carried the matter further, for he describes 
(op. cit. p. 20, pi. V. figs. 2-3) a type in which there are calices 
of the true Latim»android type, others separate and Choris- 
astrsBan, and many others which are circular in outline and free 
aU round to a considerable depth, looking like a combination of 
Thecwmilia, Latimceandra, and CTiorisastrtea, The specimens are 
large, and their habit of irregular growth and irrregular calicular 
junction is most suggestive in a classificatory sense, because 
there is a constant springing up of independent buds which 
sooner or later become serial in their calices, and at last unite by 
their walls. The colony is never entirely Latimseandran, Choris- 
astrsean, or Thecosmiliau. 

It is the independence of the circular calices, which is so unlike 
anything Latimseandran; that characterizes amongst other things 
JSLeterogyra, Eeuss. The type jET. lohata, Eeuss, cannot possibly 
come within the genera already mentioned. 

* ** Pal. Stud, iiber die alt. tertianoh. der Alpen/' Benkaohr, d. EaiB. Akad, 
Wi88. Wien, 1867-68, p. 21 et seq. 
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M. de From^itel writes (* Introd. k T^tude dee Polyp, foss.' 
p. 163), " NouB ayonB s^par^ des Latim^andras des foBsiles qui 
pr^se&tent bien ccmune deUes-oi d€$ oalieee rhtfUs en sMes, mais 
dont les e^riea restent libres par leur cot^ et ne sont mdme pas 
unies des cdt^s* Nout avons r^uni les quelques especes qui 
present^it ee caiact^re sous le nom gen^rique de Ohorisastraa.** 

Henee it is onlj to conds with serial oalices that Ohorisas- 
trtea can apply. 

In the Pal. Frang., Zooph. Terr. cr6t. p. 446, M. de Fromentel 
states that the genus Chorisastraa, E. de F., 1858, includes the 
Syrrastrseans which increase by budding, but whose series rest 
firee at the summit, and are not united dorsally or by their 
costse. 

It is remarkable that M. de Fromentel should classify Lati- 
tnaandra with corals haying serial calicos. E. Pratz has pointed 
out that this is an error. Latimaandra has not what M. de 
Fromentel calls a Syrrastrsean type of growth, but a DisastrsBan 
or PolyastrsBan (see Latimceandra Fleming, Ed. & H.). Lafi- 
mteandra are modified IsastrsBans ; and these last, like Lati^ 
nueandra, often have their calicular walls separated for a short 
distance downwards. 

Many genera have the walls united, except close to the calicos, 
and during growth union takes place there. 

Seterogyra^ Beuss, cannot be included in the so-called genus 
Ohorisastrisa, I do not think it advisable to retain this last 
genus. 

Genus Hetsbogyba, Beuss, Pal. Stud, il. die alt. tertidrsch. der 
Alpen, Abth. i., Anthoz. v. OastelgomhertOj "Wien, 1868, p. 20. 

Colony massive. Corallites increasing by gemmation and 
irregular serial calicinal growth, united inferiorly, free superiorly. 
Calicular surface irregular, showing nearly circular and very 
deformed calicos, free from the calicinal margin down to a certain 
depth. Septa numerous, denticulate. Columella absent. Endo- 
theca exists, but an epitheca does not cover the costsB. 

Distribution. — Fossil. Eocene: Europe. 

The alliance of this form is with the LatimfiBandroids and not 
with the Symphyllioida. Its importance is considerable in 
relation to the so-called genus Ohorisastraa, E. de From., and 
the morphology of Latimaandra also. 

The genus MeruUna was placed by Milne-Edwards and Jules 
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Haime as a unique genus or a group of Fseudo-Fongidffi, because 
of tlie J^aricia-like appearance and perforated wall. Dana 
placed the genus in the AstrsBidsB, and I think that is its proper 
position ; for the perforations are not more than growth-apertures 
and do not always exist ; and in forms where there are calicos on 
both sides of the common wall there are no perforations. I do 
not retain the group Fseudo-Fungid® in the sense of M.-Edwards 
and Haime. 

Group-Genus Mbrulina. 

G^nus MEBXTLiKiL, Ehrenherg^ Oorall. des Both, Meer. p. 104 
(1834), amended. 

Colony fixed, foliaceous, frondiform, folded, or subdendroid. 
Corallites in Hnear series with fused walls, having simple ridges 
crossed by septo-costsB. Calicos with centres distinct, in small 
series, confluent by their septo-costsB. Columella slightly deve- 
loped, spongy or tubercular. Septa stout, sharply denticulate, 
trabeculate, here and there few, granular at the sides. Common 
plateau, when it exists, is striate and echinulate along long and 
somewhat diverging lines, bound as it were in long groups, 
between which are perfect foramina near the edge of the colony, 
and deep depressions like slits elsewhere. Where the colony is 
not foliaceous and is solid, there is no common plateau, and there 
are no perforations, the calices being on all sides. Endotheca 
scanty, often only seen at the columella. Gemmation sub- 
marginal and calicinal. 

Distribution. — Becent. Indo-Pacific, Pacific Ocean. 

XIII. Alliance PLERASTILEOIDA. 
Agglomerate Astrseidse increasing by calicular or extra-caUcular gemma- 
tion. Septo-costee confluent. Dissepiments present. No synapticul^. 
Septa denticulate and entire. 

Genus pLSRASTRiBA, £d. & H. 

Genus Holoccenia, Ed. & H. 

There is some difficulty in placing the next genus, Flerastraa^ 
in its proper classificatory position. According to Milne- 
Edwards and Jules Haime its position is next to the genus 
Olausastr(Ba^ d'Orb., in the Astr8did». But in a species I 
described from the Eocene of Sind 1 found synapticula. By a 
printer's error this form has been termed Pterastnmi.) The 
figure given by Milne-Edwards and Jules Haime in the Ann^ 
des Sci. Nat. 8* s^r. t. x. pi. 9. fig. 12, leaves no doubt about the 
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Astrffiid nature of their type species, Flerastrwa 8avignyi, Claus- 
agtrcea has now to be removed from the true AstrsBidsB, for it has 
synapticula. Plerastrcea mirabiUs, nobis, Foss. Corals &c. of Sind, 
Pal. Indica, p. 65 (1880), cannot remain in its genus as deter- 
mined by Milne-Edwards and Jules Haime. It is now Fratzia 
mirdbilis, and a Lophoserine. 

G^nus Plebastb^a, Milne-Edwards Sf Jules Haime, Hist, Nat, 
des Oorall vol. ii. p. 563 (1857). 

Colony massive, turbinate, or flat, with a convex or subplane 
upper surface. Corallites limited by walls which are simple, 
united, and well developed. Calices superficial. Columella 
papillary. The septa few and subconfluent with those of the 
neighbouring calices, dentated, uniting more or less. Dissepi- 
ments well developed and abundant. An epitheca may exist 
and be strong and folded. 

Distribution, — Ibssil. Trias : Europe. Jurassic : England. 
Eocene : France. — SubfossiL Eed Sea. — Recent. Eed Sea ? 

The next genus is a doubtful one. If it has no synapticula it 
must remain ; but if it has, it is synonymous with Oentrastrcea, a 
subgenus of Thamnastrwa, Lesauvage. 

Genus Holoccbnia, MUne-Edwards Sf Jules Haime, JSrit, Ihss, 
Corals, Pal. Soc, p. 99 (1851). 

Colony massive, gibbous. Corallites united by their costsB, 
which are slightly developed, or by their walls. The septa are 
entire, have their upper edge nearly horizontal, and merge into 
those of the neighbouring calices by means of the costse, with 
which they are continuous. These septo-costse hide the summit 
of the walls of the calices. The columella is styliform. 

Distribution. — Ihssil, Cretaceous : Europe, S. India. Eocene : 
Borneo. 

This is not a satisfactory genus ; see the admirable remarks of 
its founders (op, cit. p. 99, 1851). The South-Indian Cretaceous 
species has ragged septa and no synapticula. 

XIV. AUiance TABULOIDA. 
Agglomerate Astrseidse increasing by gemination. Corallites miited by 
their walls. Dissepiments in the form of tabulse. Septa variable, in 
cyclical arrangement. 

Genus Holocystis, Lonsdale. 
Genus Coccophyllum, Reuss. 
Genus absorbed :— Tbtraccbnia, d'Orb. 
Lnm. JouEir. — zooloot, yol. xvm. 9 
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Genus Holoctstis, Lonsdale^ Quart. Joum, Geoh Soc, t. v. p. 83 
(1849) ; Mkie'Edwards 8[ Jules ffaime, Brit. Fou. Corak, 
p. 70, pi. X. fig. 6 (1850). 

Syn. Tetracoenia, d'Orb. 

Colony in a convex mass, increasing by extra-calicular gemma- 
tion. Corallites united directly by their walls or by costaB, which 
are thick and usually well developed. Calices subpolygonal, 
either united by their margins or separated by a broad groove ; 
fossula deep. Columella very small, styliform. Septa entire, in 
three complete cycles ; four primaries mueh more developed than 
any other septa, exsert, close, thick at the margin and beyond, 
feebly granular, and very unequal according to their orders. 
Dissepiments of one kind, simple, horizontal, equidistant, and 
corresponding in height in the different interseptal loculi^ forming 
tabulae, which are traversed by the primaries. 

Distribution. — Fossil. Lower Cretaceous : England. Aptien : 
Europe. 

Genus Coccophyllijm, Beuss, " Anthozoen der Abssenerschichten 
und der alpinen Trias^^ Sitzungsh* der Kais. AJcad. der Wiss. 
Wien, 1865, p. 167. 

Colony broad, convex. Corallites united by their irregular- 
shaped walls. Calices of various sizes, polygonal. Columella 
absent. Septa projecting but little into the calice, distinctly 
granular at their free edge. Tabul» abundant, stretching across 
the interior of the cylindrical corallite, and often with a concare 
upper surface. Gemmation from the caHcular waU. 

Distribution. — Fossil, Trias: Europe. 

The next genus stands much alone. The young calices sur- 
round the larger parent, and arise by marginal budding. The 
walls are thin, and almost rudimentary where the buds join. The 
endotheca is very abundant, coming high up, and centrally there 
are tabulae. A rudimentary columella exists. 

It must form a group with affinities vrith the Bugosa, like the 
Alliance just noticed. 

Group-genus Mosbleya, Quelch, 

Genus Mosbleya, Quelch, Ann. &[ Mag. Nat. Rist. 1884, 

vol. xiii. p. 292. 

Corallum compound (colony), flattened, or slightly and broadly 

convex. Young caliclea developing by caHcinal marginal budding 
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around ,a very large median calicle, which has very numerous 
septal orders, the caHcles becoming polygonal and deep at the 
centre. Epitheca very slight ; wall very thin and almost rudi- 
mentary, but developed so as to give a distinct simple line of 
separation to the calicles on the surface, ofben interrupted ; seen 
in section in a very rudimentary state separating the calicinal 
centres. Costse very distinct, thin, and finely denticulate. 
Septa often confluent and continuous, from centre to centre, in 
the line of union between adjoining calicles, very thin and close, 
finely toothed above, and having the teeth sube^ual or slightly 
larger near the centre. Bndothecal dissepiments vesicular, very 
abundantly developed, leaving but a very small portion of the 
septa free exteriorly ; seen in transverse section forming nearly 
concentric Hues, and more or less complete tabulsB at the 
centre. A false columella present, seen exteriorly to be formed 
by the trabeculate and vermiform nature of the innermost upper 
part of the septa, entirely or almost absent in transverse section, 
where the septa are seen to meet almost at a point. 

Distribution, — Becent. Torres Straits. 

The next and last genus of this family is placed at the dose of 
it provisionally. It will not conform to any Alliance, although 
it has some Latimseandroid characters of growth. 

Group-genus Dictyophyllia, Blainville. 
Genus Dicttophillta, Blainville, Man. d^Actin, p. 360, pi. 53. 
fig. 4; Diet, des Sci. Nat. t. Ix. p. 523 (1830), amended. 
Colony incrusting, covering considerable space. Surface sub- 
plane. Corallites low, separated by very narrow grooves at the 
calicular surface, variable in size. Calicos more or less polygonal 
or circular, or long, nearly or quite straight, narrow, looking like 
a series with perfectly indistinct centres. In a polygonal calice 
(one of a bud) are numerous subequal, close, short septa pro- 
jecting from the wall a little way inwards, and within these, 
towards the calicular centre and occupying a large space, is a 
columella — a mass of trabeculsB, reticulate and slightly convex ; 
trabeculsB connected, here and there, by cross bars. The long 
calices show the same structures as the others — a wall with short 
subapical septa projecting a little, and a large long axial mass of 
trabecule — ^the columella. The columella appears to rise from a 
flat floor, which is presumably the base of the colony. Costs 
absent. Calicular walls separated. 

9* 
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Distribution. — Fossil. Upper Cretaceous; Maestriclit, Europe. 

There are several very perfect specimens of the only species of 
this remarkable genus in the British Museum. Their appearance 
and structural characters are, to a certain extent, those of the 
serial Astr8Bid». 



CHAPTEE V. 

G[lie Section Fungida of the Madreporaria, definition, families. The family 
FleeiofmigidsD, its groups and alliances and genera. The family Fungidae, 
alliances and genera. The family Lophoseridae, alliances and genera. The 
&mil7 Anahaciadip, and genera. The family Flesioporitidse, allianoes and 
genera. 

II. Section MADREPORARIA FUNGIDA*. 

Madreporaria solitary or in colonies. Septa and septo-cost» 
with synapticula which cross the interseptal and intercostal 
loculi. An endotheca may or may not exist. Septal lamin» solid 
or presenting degrees of fenestration. Basal structures perforate 
or imperforate. Soft structures with short, lobe-like, scattered, 
sometimes obsolete, tentacles, not covered when conliracted ; 
disks not circumscribed, and in colonial forms confluent. 

The reasons for adding two families to this section have been 
given in a former page (4). 

Families. 
(Transition-group.) 1. PLBSiOFUNGiDiB. 

II. FuNOlDiB. 

III. LoPHOSERIDiB. 

IV. Anabaciada. 
(Transition-group.) V. Flesioporitida. 

The family PlesioAingidsB contains 13 genera, of which 10 are 
taken from the family AstraeidsB of Edwards and Haime. The 
Fungid£B contain 10 genera. Two new genera enter, and the old 
form, Zoopilus, finds a place. Raliglossa becomes a subgenus ; 
and Fodabacia is synonymous with Halomitra. 

* Verrill makes a suborder Fungacea, and foreshadowed the present ampli- 
fication of the Fungida in 1865 (see Verrill, ' Notes on Badiata,' a work full of 
yaluable infovmation) 
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The Loplioseridte become a very important family, and there are 
35 genera and 2 subgenera. Out of the 19 genera of Milne- 
Edwards and Haime, 3 are passed on to the Plesioporitid®, so 
that there are 19 new genera added. 

The AnabaciadsB remain as they were, 2 genera. 

The PlesioporitidflB have 13 genera ; 1 was formerly an As- 
trsBid, 3 were Lophoseridse of Ed. & H. ; 9 genera are thus 
added. 

The section Eungida contains therefore 73 genera and several 
subgenera. 

. Besides these 73 genera, 23 have been recorded, and either 
abolished in revision, or in some instances made subgenera. 

Transitional Eamily. 
I. I^milyPLESIOFUNGID^*. 

This family unites more or less the Aporosa and Eungida. 

Eungida simple or colonial, with synapticula in the interseptal 
loculi, besides endothecal dissepiments. Septa solid and imper- 
forate, occasionally irregularly perforate and trabeculate. 

This Eamily contains five groups. One genus can hardly be 
satisfactorily placed, because nothing is known regarding the 
nature of the septa ; but, provisionally, I place it in a group by 
itself. This is JEpistreptophyllum^ Milaschewitsch. 

E. Pratz unites Siderastraa, Astraomorpha, and Mesomorpha 
in a group ; but I cannot agree to the union of the last two with 
the first-named. Hence Siderastraa stands as a genus alone. 
The Thamnastroid group is fairly well defined. 

Group-Genus Epistrbptophyllum. 
A simple Plesiofimgid. 

Q-enus Epistbeptophtlltjm, Milaschetoitsch, ^^KorallenderNaU- 

heimertchichten,^' ii. Abtheil., Falaantoyraphica, m. p. 210 

(1875). 

Corallum simple, adherent, conical or cylindrical. Calico 

sunken. Columella well developed and spongy. Septa numerous, 

not exsert. Wall ornamented with subequal costsB. Deeply in 

the interseptal loculi are endothecal dissepiments, and, besides, 

* See Yerrill, ' Notes on Badiata,' p. 540, E. Pratz, ' Paloontographioa,' 
1882, and Zittel, Paladontology, foreshadowing this group. 
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numerous synapticula; but in the upper parts there are only 
numerous sharp-pointed wart-sliaped granules on the sides of the 
lamellsB. 

Distribution. — Fossil Jurassic: Europe. 

Group-Genus Sidrrastrjsa, Blainy. 

G«nus SiDEBASTBJBi. (pars), Blainville, Diet, des Sei, Ndt, t. Ix. 
(1830) ; MUne-Edwards Sf Jules Haime, Oompt Bend, de 
VAcad. des Sci. t. ixvii. p. 446 (1848); amended after 
Pourtales. 
Syn. Astrtea, Ed. & H. (1867). 

Colony massive, convex or plane, dense, incrusting. Gorallites 
united by thin and often indistinct walls. Calices subpolygonal, 
deep, margins rounded. Columella small, papillary, made up of 
ascending trabeculsB, which often ftise, here and there, into a mass. 
Septa solid, rather close, thin, denticulate where free, often 
uniting. Two rows of synapticula close to the wall unite the 
opposed septal lamellae, and tend to fill up the interseptal loculi 
near the wall. Septa imperforate. Endothecal dissepiments few. 
G-emmation submarginal. 

Distribution, — Fossil. Eocene : Europe, Asia. Miocene : Eu- 
rope, West Indies. — SuhfossiL Eed Sea. — Recent. Bed Sea, Indian 
Ocean, islands off West coast of Africa, Caribbean Sea. 

L. Agassiz states that the soft parts of Siderastrcea are those 
of the Eungida and not those of the AstrsBidsB, and the tentacles 
drawn by Pourtal^ prove this. 

Group-Genus PoLYARiBA. 

Genus PoltaBuBA, K, v. Fritsch, '* Foss. Koralh der Nummulit, 
V, Borneo,** PahBontographicaj Supp. Band iii. (1878). 

Colony massive, with projecting calices. Corallites free above, 
united by wall and costsB below. Septa numerous, arched, 
uniting, perforate. Columella spongy and well developed. Dis- 
sepiments vesicular. Synapticula present. Epitheca well deve- 
loped, uniting approximated corallites, wrinkled and striated. 
Gemmation lateral and basilar. Colony increases circum- 
ferentially. 

Distribution. — Fossil, Eocene: Borneo. 

K. V. Eritsch states that the colony has the habit of Braeh^ 
phyllia, iBeuss. 
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I. Alliance ASTRJ^OMORPHOIDA. 

Colonial Plesiofungidie. Calices small, more or less confluent by 
costae. Walls absent. Septa trabeculate, but solid. Ck>lumella styli- 
form. 

Genus AsTRiBOMORPHA, Reuss. 

Genus Mbsomorpha, Pratz. 

Genus Astbjbomobfha, Beuis^ " Beitrdge zur Charah. d. Ereid. 
in den Ostalpen,'^ Denki. d, Kais, Akad. Wiss. Wien^ 1854, 
Band vii. p. 127. 

The colony is flat, with small irregular calices, havbg only 
from 6 to 16 thick dissimilar irregular septo-cost© only slightly 
geniculate. The central septa unite with a compact stylif orm, 
but sometimes rudimentary, columella. Septa not united directly 
with the columella along their entire height, but by trabeculsB 
occurring at regular intervals from '5 to '75 millim. apart, so that 
a series of openings exists on the boundary between septum and 
axis. Tolerably stout, transverse or slightly oblique dissepiments 
stretch across the interseptal loculi, agreeing with the axial tra- 
becule in number, but alternating mth them. Hence a number 
of superimposed cavities occur in the interseptal loculi. 

Beuss notices the affinity of the genus to UUmMstraa, and how 
it is distinguished from that genus and Thamnastrcsa, 

B. Pratz (PalfiBontographica, 1882, p. 103 et seq,) analyses the 
species of this genus, and states that the genus is essentially 
Triassic, the specimens studied by Beuss from supposed Cre- 
taceous rocks being derived fossils. The species described by 
Milaschewitsch from Nattheim are Thamnastraans, and differ in 
their morphology from AjBtrmomorpha, The Eocene species is a 
Thamnastnea, 

E. Pratz remarks on the morphology. The septa, instead of 
being formed of many trabeculss passing from the internal base 
of the corallite upwards and inwards, give the impression of being 
formed by an independent irregularly-formed trabecule composed 
of many nodules running upwards and outwards. The granula- 
tions group themselves at tolerably regular intervals, and form 
more or less horizontally placed enlargements, which run in the 
same plane around each septum. In transverse sections, calca- 
reous threads are seen to radiate from the middle of a septum to 
the periphery. A vertical section shows that they are directed 
upwards and outwards. The dissepiments resemble tabul». The 
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septa are compact, and are united by tabulse and syiiapticala. 
There is no intercalicular wall. 
Distribution, — Ibsnl. Trias: Europe. 

Q^nus Mbsomobpha, Pratz, Falcsontogr. xxix. (1882), p. 118. 

Syn. Porites (pars). 

Colony massive, branching, gibbous, sometimes incrusting. 
Calices small, shallow, not defined by ridges, but confluent with 
septo-costse running in low curves over a flat surface. Septa 
compact, with spinules on the sides and edge, indicating a tra- 
beciilate construction. Columella styliform. No true wall. 
Synapticula stout, and when in the sclerenchyma between the 
coralHtes giving a coenenchymatous appearance. Dissepiments 
exist. 

Distribution, — Fossil, Cretaceous: Europe. 

II. Alliance THAMNASTROIDA. 
Colonial Plesiofiingidse, varying in shape, massive, foliaceous, dendroid, 
incrusting or not. Confluent septo-costse well developed, usually solid, 
trabeculate. Calices superficial, widely open, large. 
Genus TnAMNASTRiSA, Lesauvage. 

Subgenus CBNTRASTRiEA, d'Orb. 
Genus CLAUSASTRiBA, d'Orb. 
Genus PsBUDASTRiSA, Reuss. 
Genus PiRONASTRiBA, d'Achiardi. 
Genus RsussASTRiSA, d'Achiardi. 
Genus Dimorphastrjca, d'Orb. 
Genus Dimorphoocbnia, E. de From. 
Genus STVLOMiBANDRA, E. de From.? 

Genus Thamnastb^a, Lesawvage^ Ann, des 8ei* Nat* 1* s^r. 
t. xxvi. p. 328 (1832). 

The synonymy of this great genus has been correctly given by 
Milne-Edwards and Jules Haime, * Hist. Nat. des Corall.* vol. ii. 
p. 555 (1857), and carried down by them to 1851. M. de Fro- 
mentePs *Introd. a T^tude des Polyp, foss.* (p. 211), published 
1858-1860, is unfortunate in not bringing in the synonymy 
published by Milne-Edwards and Jules Haime, and in not noticing 
their able work. 

Lesauvage, Goldfuss, Blainville, d*Orbigny, Lamouroux, and 
Defrance differed in their views regarding the genus ; and Milne- 
Edwards and Jules Haime, criticizing the results of these natu- 
ralistB, and having an immense amount of original matter at hand, 
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established a new generic diagnosis. Later on Etallon, Beuss, 
nd myself decided that the genus must enter the Fungida ; and 
since that time it has been placed in thePoritidsB by Milaschewitsch 
and E. Tomes, and replaced by the latter in the Fungida. The 
careful researches of E. Pratz enable me to place the genus in 
the transitional group between the Astrfieidse and Fungida — in 
the family FlesioAingidsB. 

Milaschewitsch, noticing the perforate condition of the septa 
of ThamnastrsBans from Nattheim, was led away te believe that 
this condition was invariable in the genus. Moreover, he thought 
that a perforate septum necessitated a Porosa alliance. There 
are perforate septa in Oyphastraa^ an aporose form, and solid 
septa in most species of Mctd/repora^ a perforate genus. Per- 
foration may be noticed in some English Thamnastrseans that have 
been much weathered, but in parts of the colony only. The con- 
dition is not universal in specimens from Nattheim, and is the 
result of destructive siliceous fossilization and weathering. 

The trabeculsB of the septa do not always leave spaces between 
them like lattice-work ; such a condition is local and exceptional. 
At the same time the thinnest part of the septum is between the 
nodular masses of the trabecules. There is no doubt that 
the septa are imited by growths which are not exaggerated 
granules, and which are synapticida. These not only inter- 
fere with the open condition of the interseptal loculi, but make 
the position occupied by any thing like a mesenteric fold very 
shallow. The existence of endotheca is decided, and especially 
in some Oolitic species. It was noticed by Milne-Edwards and 
Jules Haime, and figured in my Monog. Brit. Foss. Corals, 
Pal. Soc. 1872, Pt. lii. pi. 4. fig. 9, and has been recognized in 
continental forms. 

The presence of a wall bounding the corallites has been debated. 
I do not find a true wall, but that synapticula are often placed 
in vertical series and act as a wall, which, however, is not com- 
plete. Often no trace of such a limiting series can be found. 
On the other hand, the existence of a wall has been stated by 
De Fromentel. The columella is variable in the genus, and 
has been used to establish subgenera. Finally, the colony is 
sometimes convex, plane, and nodulose, or decidedly branched. 
The structures in these forms are identical, and therefore the old 
plan of making the branched forms into a new genus or subgenus 
has been abolished. 
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The subgenera are not very satisfactory, on account of the 
influence of fossilization and wear and tear in destroying the colu- 
mella or in modifying it. But if it can be established that a 
species has had no columella, or has a papillary one, or one which 
is essential and styliform or knobbed, it is right to put it in the 
characteristic subgenus. Thus the true Thamnastrseans, accord- 
ing to Milne-Edwards and Jules Haime, have a papillary colu- 
mella (Hist. Nat. des Corall. vol. ii. p. 555). The Thamnastrses^ 
with a knob or styliform process for columell» belong to the sub- 
genus Centrastrcea, d'Orbigny. In most cases sections show the 
relics of the columella. 

Mr. B. Tomes, F.Q-.S., follows M. de Fromentel in his classifi- 
cation (Quart. Joum. Gheol. Soc. 1882, p. 434), and gives him the 
authorship of Synastrcea as well as Centrastrtea, the first being 
a creation of Milne-Edwards and Jules Haime, and the last of 
d'Orbigny ! As the subject has been now thoroughly discussed, it 
is only necessary to revise the genus Thamnastraa after Milne- 
Edwards and J. Haime, and to admit, for the sake of convenience, 
CentrastrcBa as a subgenus. Mr. B. Tomes suggests the term 
septal-costcB for the costsB which join the septa of different calicea 
in ThamnastrcBa, The term septo'costce was used half a century 
ago, and has been employed ever since, and is the better term of 
the two. * 

Ghenus Thamnaste^a, Lesauvaye, amended; poit. Ed* Sf H. (1857), 
Hist. Nat. des Corall, vol. ii. p. 555. 

Syn. SynastrcRa, 

Colony massive, convex, subplane, or gibbous, or thin and 
expanding, or in layers, pedunculate or with a broad base, or in- 
crusting, or more or less dendroid in shape. Corallites indi- 
stinctly defined. They are united by costsB or by an ill-developed 
wall. Calices superficial, centres distinct, and the intercalicular 
space variable in extent. Columella variable, papillary, nodular, 
small, styloid. Septa merging into septo- cost» which are confluent 
with those of neighbouring calices, usually flat on the free border, 
dentate, the minute projections being the tops of lines of trabe- 
culsB, stout or thin, solid or perforate here and there ; straight, 
wavy, curved, or geniculate, long or short, often uniting or not. 
Dissepiments rudimentary or decidedly developed. Synaptioula 
numerous, small. Gbnmiation submarginal. Common colonial 
wall, when it exists, costulate, epithecate, and with synapticula. 
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DiitribwHon.—FosM, Trias: Europe. Idas: England and 
Europe. Oolitic : England and Europe. Cretacooue : England, 
Europe, Asia. Eocene : Europe, Asia. Miocene : Tasmania. 

Subgenus Centbaste^a, (genus) d^Orb, (1847). 

Tkamnastraa with an almost stjlif orm columella. 
In recognizing tliis group care must be taken not to be 
deceived by the results of fossilization. 

Gbnus CLAVSASTBiSA, d'OrUgrly, Note sur leg Polyp, foss, p. 9 
(1849), amended. 

Colony massive, wii^ a plane or convex upper surface and 
broad base. Corallites large, without definite walls, which are re- 
placed by a cellular endotheca. Calices superficial, shallow, widely 
open. Columella absent. Septa large, dentate, few, some con- 
fluent with the septo-costfiB of the calices close by and others tra- 
versing the intercorallite space to reach somewhat distant calices, 
straight, or geniculate, or curved here and there. LaminsB short, 
solid. Endotheca replacing waUs here and there, and stretching 
across the interseptal loculi high up like tabulsB, but not passing 
over the axial space. Synapticula small, short, stout, numerous. 
Gemmation submarginal. 

Distribution, — Fossil, Jurassic : Europe, England. 

G^nus PsBUDASTB^A, BetMs, ^^Foss, Foram. Anthoz. von Ober- 
hwrg^'' Denhs. d, Kais. Akad, der Wiss, Wien, Bd. xxiii, 
p. 24 (1864). 

Colony massive. Calices crowded, irregular, rather deep in the 
centre, environed by a shallow groove, so that only occasional 
septa become continuous with those of other calices. Septa den- 
tate and numerous. Columella ends in a small irregular pimple 
(Mocker), Pali in one crown, Synapticula exist, being placed 
very regularly. (Endotheca does not exist, according to Beuss.) 

Distribution, — Fossil, Eocene: Europe. 

Genus PiBONASTBiBA, d'Achiardi^ Gorall, Eocen, del Friuli (Pisa, 
1875), p. 76. 

Colony lamello-discoid. Calices in concentric circles, confluent, 
centres distinct and small. Columella absent, or as one papilla. 
Septo-cost© very large. Synapticula numerous. Endotheca 
scarce. Epilheca well developed. 

Distribution,— Fossil, Eocene: Europe, Sind, Asia. 
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Gtenus Beussastb^a, d'Achiardi, Goralli JSIocen, del IHuli 
(Pisa, 1876), p. 67, tav. 13. fig. 2 ; amended. 

Colony in the shape of a lamina more or less thick. Calices 
distinct, numerous, varying in their distances, shallow. Septa 
confluent with those of neighbouring calices. Columella lamellar 
and essential. Calicular wall ill defined. Dissepiments well 
developed, arched. Synapticula exist ; and the solid septal laminaa 
are very granular. 

Distribution. — Mssil. Eocene : Europe, Sind, Asia. 

Genus DiMOEPHASTE-aiA, dOrhigny, Bev. et Mag, de Zool. p. 177 

(1850), amended ; Milne^Edwards 4' Jules Haime, Hist. Nat, 

des Oorall. vol. ii. p. 686 (1867). 

The colony is pedunculate or not, flat on the upper sur&ce, 

rarely convex, more or less circular in outline. Corallites 

arranged around a large central parent in distant concentric 

circles. Columella papillary and small. Septo-cost» confluent. 

Synapticula exist. Common wall striated or not, naked. 

Distribution, — Fossil, Cretaceous : Europe, Hindostan, Asia. 

Gtenus DiM0BPH0C(BNiA, de Fromentel^ Polyp, foss. de Vdtage 
Niocomien, p. 65 (1867). 

Colony in a tolerably thin lamina. Corallites disposed in con- 
centric rows around a central parent. Plateau naked and costu- 
lated. The septa are entire, and almost all radiating from the 
centre to the circumference. There is no colimiella. 

M. de Fromentel states that this genus corresponds in the 
Eusmilian family with the genus Dimorphastraa, the distinction 
being the entire nature of the septa in the first-named genus and 
the absence of a columella. There are synapticula. 

Gtenus Sttlom-Baitdea, F. de Fromentel, Pal. Fran^,^ Terr, 
crit. p. 467 (1877). 

The genus Stylomaandra, according to M. de Fromentel, is 
clearly allied to the genus Latimaandra, and is only really dis- 
tinguished by having a stylif orm columella in the centre of the 
calices. 

The figure shows (pi. 118. fig. 8) a broad coUine covered 
by confluent costse. It appears that this genus is hardly near 
Latimceandray and that it is possibly one of the Thamnastrsean 
alliance, where it is placed with doubt. 
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n. Eamily FUNeiDiB. 

(Subfamily Fmgin<B (pars), Ed. & H. Hist. Nat. des Corall. 
vol. iii. p. 4, 1860.) 

Simple or colonial forms, usually depressed, with the septa solid 
or occasionally porous. Synapticula crossing the interseptal loculi 
and uniting the septa without the presence of dissepimental 
endotheca. Wall more or less synapticulate or special, perforated 
and echinulate. Calices with radiating septa in the simple forms ; 
with or without radiating lamellsB, along a central axial line, 
or scattered in the colonial forms. Tentacles short, scattered, 
sometimes obsolete. 

This family stands very much by itself, and its genera are 
remarkable for their calicular structures and developments. 

The Alliances are fairly natural, and are the 

I. FUNGIOIDA. 

II. Cryptabacioida. 
III. Hbrpolithoida. 

I. AUiance FUNGIOIDA. 
Simple Fun^dse, more or less discoid. 
Genus Fungi a, Dana. 

Subgenus Haliglossa, £hr. 
Genus Diafungia, Duncan. 
Genus Micrabacia, Ed. & H. 

Genus Fungia, Bana^ Zoaph, p. 318 (1846), altered hy Mtlne^ 
Edwards Sf Jules Saime, Hist, Nat, des Corall. vol. iii. p. 5 
(1860 ), amended ; Duncan, Froe, Lmn, Soc,, Zool, vol. xvii. 
p. 137. 

Syn. Lobactis, Agass. ; Pleuractis, Agass. ; Otenactis, Agass. 

The coridlum is simple and free in adult age, circular, subcir- 
cular, elliptical, lobed^ or angular in outline ; depressed or hemi- 
spherical, with a horizontal or dome-shaped base, which is costu- 
late and perforate more or less. The calice conforms to the shape 
of the superficies of the coraJlum. Septa numerous, plain, lobed, 
dentate or spinulose on their free edge, the smaller uniting with 
the larger, which reach from the axial space to the more or less 
turned-down calicular edge. Small septa trabecular, the large 
solid. The columella trabecular and rudimentary. Interseptal 
loculi deep, and occupied by vertical or slanting rows of stout 
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Bjnapticula, which form, with the aides of the septa, cauals lead- 
ing to the base, and sometimes communicating with the outside 
through the basal openings. CostsB on the bases of the septa, and 
united by synapticula, which constitute a false basal wall. Young 
corals adherent, subturbinate and pedicellate. 

Distribution. — Becent and Sub-fossil, Pacific, Bed Sea, Indian 
seas, Pacific coast of America. 

The genus is a large one, and may be rather artificially diyided 
into groups of species as follows : — 

Gboup 1. Ihm^iw lacerantes, FungisD with spimf orm septal 
teeth. 

„ 2. Ftmgia subinteffra, Fungi» with very small 
dentations. 

„ 3. FungicB lobifercd. Fungi» with the septa termi- 
nating above in angular lobes. 

The genus Saliglossa, Ehrenberg, may be considered a sub- 
genus of Fungia, and it includes elongate forms with a dis- 
continuous axial space, and links the Fungia on to the genus 
Serpolitha, 

Gtenus DiATUNGiA, Duncan, Jpum, Linn. Soc, ZooL 1884, 
vol. xvii. p. 417. 

Corallum discoid, free, without trace of adhesion, not quite 
circular in outline, much broader than high. Base with a primary 
triangular piece extending beyond the centre, slightly projecting 
downwards, the rest of the coral grouping from its nodes and 
apex, so that there is an appearance of former fracture and sub- 
sequent growth. Calice unsymmetrical from the prolongation of 
the larger septa of the primary piece beyond the centre, and from 
the radiation of septa from the sides and apex of the primary piece 
to the edge of the disk or the margin. 

Columella absent. Septa numerous, order confused, many join 
others near and remote from the margin. Larger septa exsert, 
arched near the margin, from which they rise perpendicularly, 
and low near the septa of the primary piece. Septa dentate and 
strongly granular near their free edge, solid and stout. 

Costffi broad, unequal, often bifurcating, variously directed. 
At the margin each costa gives off a branch on either side to 
form, with the corresponding offshoot of the next costa, a septum. 
Hence the septa correspond with the intercostal spaces. Inter- 
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costal «paceB regulaiij fumxBhed with equidistant synapticala, 
presenting a regularly perforated appearance. Synapticula 
strongly developed between the septa, some reaching high up iu 
the interseptal loculi. There is no true wall, the septo-oostal 
structure being united by synapticula alone. 

DiMribuHon, — BecetU, Korean Sea. 

"Were there symmetrical growth, and did the costse radiate 
from a common centre, the form would come within the genus 
Micrabacia (Edwards and Haime, Hist. Nat. des Gorall. vol. iii. 
p. 30, 1860). The genus is therefore a very interesting addition 
to the &mily EungidsB, and must be placed between the genera 
Fungia and Micrabacia. 

It is mimetic of the genus Diaseris of the LophoserinsB. 

The genus Micrabacia^ Milne-Edwards & Jules Haime, requires 
some amendment ; and having had the opportunity oi studying 
some good specimens, I give the following amended diagnosis ; — 

G^enus Miobabaoia, Milne-Edwards 4f Jules Raime^ Hist, Nat. 
Corall, vol. iii. p. 29 (1860), amended. 

Corallum simple, free, lenticular, broader than high, convex 
above, slightly concave at the base, which has a circular out- 
line. Calice with a small shallow axial depression, filled by a 
false columella, from which the principal septa radiate, being 
joined with those of higher orders towards the circumference. 
Septa numerous, solid, imperforate, arched above, with a perpen- 
dicular outer edge. CostsB distinct on the base, bifurcating at 
the edge, a process from two cost» forming a septum . Intercostal 
spaces continuous with the line of direction of the septa, crossed 
by synapticula in concentric rows, and perforate between the 
synapticula. Interseptal loculi crossed by large and small synap- 
ticula, which radiate from the base in discontinuous lines, bound- 
ing canalicular spaces continuous below with the intercostal 
openings, and above with the interseptal loculi high up. CostsB 
granular. Septa crenulate or minutely denticulate. 

Distribution. — Mssil. Cretaceous : England, Europe. 

n. AUiance CRYPTABACIOIDA. 

Colonial Fimgidse. Calices all distinctly radiating. 
Genus Halomitra, Dana. 
Genus Sandalolitha, Quelch. 
Genus Cryptabacia, £d. & H. 



Digitized by LjOOQ IC 



14A 

Gtenus Halomitba, Dana, Eacph JEofped. 1846, Zooph/tes, p. 311 ; 
P. Martin Duncan^ Joum, Linn. Soc, Zool. vol. xiii. p. 155 
(1883). 

Sjn. Fodabacia, Ed. & H. 

Corallum compound, free or attached, convex or folded. Tipper 
surface with a circular, funnel-shaped, large caUce, surrounded 
with a ring of smaller calices. Septo-costal rays continuous from 
central calice to others and to the thin margin. Septa numerous, 
unequal, denticulate, some trabeculate in parts, solid otherwise. 
Synapticula long or short, vertical. CostcB marked on the per- 
forate and echinulate base. 

Distribution, — Recent, Eed Sea and Indian Ocean, Oceania. 

This genus absorbs Podabacia, Milne-Edwards and J. Haime, 
and therefore has a wider distribution. 

Ghenus SAifroALOLiTHA, Quelch, Ann, ^ Mag, Nat. Mist, 1884!, 
xiii. p. 293. 
Corallum compound, flattened, free, much elongated, and very 
thin. "Wall sparsely porous, and extremely reduced. Distinct 
costsB, closely granulated or very finely and bluntly echinulate, 
curving towards the short axis. Calices few, in the long diameter 
of the corallum ; parent calicle very large, occupying the centre, 
forming almost the entire corallum, with very numerous septa, 
there being about seven complete cycles, but a much larger 
number of cycles incompletely developed on the long axis ; smaller 
calicles very few, distinctly radiate, developing on the course of 
and interrupting the larger septa in the long axis of the parent 
calicle. Septa very long, crowded, curving towards the short 
axis, and of more or less equal vertical extent, very low, giving an 
even laminate appearance to the corallum. Synapticula well 
developed, and forming strong connexions at the basal parts of 
the septa. Columella rudimentary and trabeculate. 
Distribution. — Becent. Tahiti. 

Genus Cetptabacia, Milne-Edwards ^ Jules JSaime, Hist. Nat, 
des Corall. vol. iii. p. 22 (1860). 

Corallum compound, free, oblong, convex above and concave 
beneath. Calices with radiating septo-costsB, some calices occu- 
pying the central axial Hue and there are others on either side. 
Septo-costsB short and not numerous. Inferior surface echinu- 
late and perforate. 

Distribution, — Becent. Indian Ocean, Manilla, Pacific. 
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m. Alliance HERPOLITHOIDA. 

Colonial FungidaB^ with some or all the calices incomplete and not 
radiating. 

Genus Hbrpolitha, Eschholtz. 
Genus Poltphtllia, Quoy. 
Ctenns LiTHACTiNiA^ Lesson. 
Genus ZooPiLUS, Dana. 

GheniiB Hebpolitha, Eschholtz^ IsiSf p. 746 (1825), amended; 
Duncan, Joum. Linn, Soc,, ZooL vol. xvii. p. 152 (1883). 

The corallmn is free, long, narrow, and compound. The upper 
surface has calices of two kinds — one set occupy a long central 
axial line and are multilamellar, and the other set are placed irre- 
gularly, have few lamellse, and are small. The septo-costal rays 
are long and stout, and alternately thick and thin, and all are 
entire. No rays reach from the axial furrow to the circumference. 
The base is concaye, perforated and echinulated. Synapticula 
regular, numerous, oblique, tall, and wanting here and there. 
Columella trabecular. 

Distribution, — Becent, Bed Sea, Indian Ocean to east. 

This genus has been called Kerpolithus by Leuckart subsequent 
to Eschholtz (see Hist. Nat. des Corall., Milne-Edwards & Jules 
Haime, vol. iii. p. 24) ; and Klunzinger has restored the proper 
name (' Korallenthiere des Eothen Meeres,' p. 68). 

Gtenus PoLTPHTLLiA, Quoi^ et Gaimard, Voy. de V Astrolabe 
(Zooph.), p. 185, pi. 20 (1833); Dana, Encplor, Esoped,, Zooph. 
p. 316 (1846). 

Corallum compound, free, oblong, and convex above and con- 
cave below, or discoid. Calices incomplete ; some, which are sub- 
radiant, occupy the central axis in the long coralla, and are asso- 
ciated with rudimentary calices placed on either side, with short 
septo-costal rays very unequal in size, separated by transverse 
laminae, which are the prolongations of a lower ^et of septa. Or 
the surface is covered with undeveloped calices with non-radiant 
septo-costsB. The base is echinulate and perforate. Synapticula 
well developed. Principal septa very thick. 

Distribution, — Becent, Pacific, Eed Sea. 

There are no perfectly radiating calices in the genus PoZy- 
phyUior-^thAt is to say, the centre of a calice has not septa radia- 
ting from it, as in Salomitra for instance. The radiation is 

Tjxns. JOirsN. — zooLoeT, vol. xvm. 10 
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interrupted. Besides^ there are whak may be called false calices, in 
which a large septum is covered over for a short distance by a kind 
of hood coming from some of the higher orders next to it. This 
structure appears to have one large fleshy tentacle upon it. 

In the genus Idthactinia there atre no subradiating ealices in 
the median line, and all are of the fake kind^ This appears to 
be of generic importance, and I retain the geniuk The genera 
Herpolitha, Folyphylliay and Idthactinia form an AUiance on 
account of the presence of &lse calices in their compound coralla. 

Q^nus LiTHAOTiNiAy LcBion, Ulmtr, ZooL 1833 -y MUne-Udtoards 
Sf Jules Saime, Mist. Nat. des Oorall, vol. iii. p. 28 (1860). 
Colony free and thin^ hemisph^ealy cap-shaped, or almost plane 
above, and echinulate and perforated at the concave base. Cost® 
not diBticLct. Calices of one kindy nonr adiate, and formed by 
short septo-'costid lamin®, which are separated from those 
before and behind by thin transverse processes, which arch over 
them, and c<nne from inferior septa. There are no true calices. 
Synapticula present. 

Distribution. — Becent. Pacific islands, Oceania. 

Gtenus ZoopiLUS, Dana, Zoophytes, T7. S, Exptoring Ijxped, 
1846, p. 51. 

Colony free, budding and explanate. Polyps everywhere 
scattered; mouths radiately seriate. CoraUa with the larger 
lamellse radially prolonged quite to the margin, the intermediate 
much smaller and short, and these alone interrupted by the 
oririmes (small depressions or centres of radiation = polyp- 
mouths). Polyp-mouths in the intervals between the large 
lamellsB. 

Distribution, — Secent, Pacific. 

III. Family LOPHOSBRID^. 
(Subfamily Lophoserwa^ Ed. & H«) 
Fungidffi in which the wall is neither perforated nor echinulafce. 
&^naptieula exist, but not endothecal dissepiments. Septal 
laminsB usually solid, but occasionally with ill-defined perfora- 
tions, remote from the b^ottom of the septa. 

Very consideraWe changes have taken place in the old sub- 
ftataify of Milne-Edwards and Jules Haime, the Lcphoed^a, 
owing t^ the introdtictiexy of new genekti and the eliminaitioM of 
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old ones in consequence of the necessity of founding the femily 
Flesioporitidffi. 

There are two Subfamilies — ^the Lophoserida simpliees and 
Lophoseridw aggregate. 

1. Subfamily Lophosefida simplices, 
I. Alliance TROCHOSERIOIDA. 

Lophoseridse with simple coralla, trochoid^ turbinate, conico-cylindrical, 
or subtnrbinate. Galices shallow, rarely deep. Septa very numerous, 
some uniting, close, imperforate, and united by synapticula. Columella 
variable or absent. Pali may exist. Epitheca may or may not exist. 

Genus Trochosbris, Ed. & H. 
Genus Gyrosbris, Reuss. 
Genus Turbinosbris, Duncan. 

Subgenus Pal^bosbris, Duncan. 
Genus Phragmatosbris, Milaschewitsch. 
Genus Omphalophyllia, Laube.. 
Genus Placoseris, E. de From. 
Genus Elliptosbris, Duncan. 

Genus fciocHOSEBis, Milne-Udwards Sf Jules JSaime^ Hist. Nat, 
des Corall vol. iii. p. 67 (1860), date of description in 
Oompt, Bend, t. xxix. (1849). 

Oorallum simple, trochoid or cylindroid, adherent ; wall naked, 
and with delicate costal striations. Calices circular, or lobed at 
the margin, and irregular, shallow. Columella papillary. Septa 
yery numerous, strongly granulated laterally, uniting. Synap- 
ticula numerous. 

Distribution.— Mssih Cretaceous : Europe. Eocene : Europe, 
Asia. — Beeent, Philippines. 

G^nus Gybosebis, Beuss; Milne-JEdwards 8f Jules JSavme^ JSist. 
Nat, des Corall vol. iii. p. 54 (i860). 

Corallum simple, free, pedunculate, trochoid. Calice shallow, 
with thick margins, circidar. Costal fossette large. Columella 
large and papillary. Septa not exsert. Wall imperforate. 
Synapticula enst. 

Distribution.— Fossil Cretaceous : Europe. 

The morphology of the septa separates the following genus from 
Lmftophyllia and its allies, which belong to the Plesioporitidae. 

10* 
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GhenuB TuBBiKOSEBis, Duncan, Pal, Soc, Supp. Brit Foss, Corals, 
Cretaceous Corals, pt. ii. p. 42 (1870); amended in QuaH. 
Jowm. Geol Soc, 1873, p. 668. 

Coralluin simple, turbinate, or conical, compressed a little, with 
a broad base, having a mark of former adhesion, or a narrow and 
free base. Epitheca rudimentary or absent. Calice shallow, 
usually elliptical. Septa numerous, solid, often uniting or not. 
Colimiella absent. CostaB well developed. Wall stout. Septa 
united by synapticula, and sometimes the cost® also. 

Distribution, — Fossil, Lower Greensand : England. Eocene : 
West Indies ; Sind, Asia. 

Subgenus PaIlSOSEBIs, (genus) Duncan, Quart, Joum. Qeol, Soc, 
vol. xxvi. (1870), p. 301, pi. xx. fig. 7. 

Corallum simple, turbinate, and pedicellate. Calice widely 
open. Septa numerous, crowded, the smaller uniting with the 
larger, which reach the central fossula. Columella rudimentary. 
Synapticula numerous. Costse covered by a complete and dense 
epitheca. 

Distribution, — Fossil, Cainozoic, probably Miocene : Australia. 

The stout epitheca distinguishes this form from Turbvnoseris, of 
which it is a subgenus. 

Genus Phbaqkatosebis, Milaschewitsch, ^^Korallen der 
Nattheimerschicht,,^^ Falceontographica, 3uti. (1878), p. 212. 

Corallum simple, adherent, pedunculate, fan-shaped. Calice 
elongate. Columella absent. Septa numerous, not exsert. 
Synapticula exist low down in the interseptal loculi ; higher up 
there are long, oval-outlined granules projecting from the septal 
lameUfiB. Wall aporose, and furnished with costsB which are con- 
tinuous with the septa. 

Distribution, — Fossil, Jurassic: Europe. 

This genus is closely allied to Turbinoseris (if the septa are 
imperforate). 

Genus Omphalophxllia, Laube, '^Die Fauna der Schicht, St, 
Cassian,*' Denks, der Kais, JJcad, der Wiss, Wien, 1864, 
Bd. xxiv. p. 261. 

Syn. Cnemidium, Quenst. ; Montlivaltia, Lam. ; ThecophyUia, 
d'Orb. 

Corallum simple, adherent, turbinate, cylindrical or almost 
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cjdolitoid in shape. Calice shallow, subplane,- circular in outline. 
Columella styliform, prominent. The septa are numerous, close, 
unequal, uniting, bifurcating and trifurcating, exsert, granulate, 
and serrate. Epitheca strong and well developed. 
Distribution, — IhssU, Trias: Europe. 

Genus Placosbbis, B, de Ihmentel, Pal. Fran^., Terr. crSt. 
Zocph. ^.S29 (1867). 

Corallum largely fixed, with a cylindrical wall. Calice round 
and deep. Columella elongate, and composed of a series of 
trabecule soldered together and strongly spinulose at the sides. 
Septa numerous, unequal, and synapticulate. 

Distribution. — Fossil. Cretaceous : Europe. 

In the drawing (pi. 49. fig. 4<i, b) the columella is very 
small. 

Gtenus Elliptosebis, Duncan, Fossil Oorals S[c. of Bind, Pal. Ind. 
Ser. xiv. p. 48, pi. viii. (1880). 

Corallum simple, pedunculate, conical, compressed, with a 
widely open elliptical calice. Columella absent. Axial space 
elongate and deep. Septa numerous, uniting. Pali exist on the 
united septa. Costse developed. Synapticula are common. 
Epitheca none. 

Distribution. — Fossil. Eocene: Sind. 

II. Alliance CYCLOSERIOIDA. 

Simple Lophoseridse more or less discoid or plano-convex in shape, with 
nearly flat basal walls and numerous septa^ many of which unite. Pali 
may occur. Columella variable. £pitheca exists or not. 

Genus Cvclosebis^ Ed. & H. 
Genus Diasbbis, Ed. & H. 
Genus Zittelofungia^ Duncan. 
Genus Bathyactis, Moseley. 
Genus Asterossrts, E. de From. 
Genus Microsbris, E. de From. 

The genus Tricycloseris, Tomes^ is too doubtful, and is absorbed. See 
E. Pratz^'Palseontographica,' 1882. 

Genus Cyclosebis, MUne^Fdtoards ^ Jules Haime, Hist. If at. 
des Ooratt. vol. iii. p. 49 (1860), pi. D 12. fig. 8. 
The corallum is simple, free, circular, elliptical, or angular in 
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outline, more or less horizontal or concave below, flat, nniimii- 
form, convex, Bemihemispherical above. Wall flat, coetulate, 
imperforate. Central fossette narrow elongate or circular. Co- 
lumella rudimentary or papillary, and slightly developed. Septa 
very numerous, uniting, denticulate at the free edge, exceed- 
ingly granular at the sides, imperforate. Synapticula abundant, 
and variable in their length. 

Distribution. — Fossil, Cretaceous : Europe. Eocene : Europe ; 
Sind, Asia. Miocene: Sind, Asia. — Recent. Bed Sea, Chinese 
seas, Pacific. — Stibfossih Bed Sea. 

The genus Tricycloseris, Tomes (Quart. Joum. GeoL Soc.), 
places itself in the proximity of Otfoloseris, as the name indicates. 
E. Fratz remarks (FalsBontographica, xxix. p. 108) that the soU- 
tary specimen of the genus may be an abnormal form, and brings 
before our notice that occasionally simple forms have exception- 
ally developed more than one calicular centre, as may be observed 
in Montlivaltia and Omphalophyllia, 

GhenuB DiASEBis, MUne-Edwards if Jules JSaime^ Hist. Nat. des 
Ooralh vol. iii. p. 64 (1860), pi. D 12. fig. 4. 

Syn. Ucmesus, Phil. ; Kemicyathus, Seguenza. 

Corallum simple, free, discoid, low. Wall naked and costu- 
late, imperforate ; margin lobed, irregular. In the young state 
composed of separate pieces or lobes which unite irregularly 
during growth. Septa irregular, uniting, numerous, serrate or 
dentate. Synapticula exist. Coliuneila rudimentary or absent. 

Distribution, — Fossil. Miocene, Pliocene: Europe. — JRecent. 
Florida, Barbadoes, l^orth Atlantic, Pacific, Australia. 

Many species of Cyclolites were described by me in the ^'Fosail 
Corals and Alcyonaria of Sind," ' Palseontologia Indica,' Series xiv. 
(1880), pp. 52-55. E. Pratz considers that the forms should pass 
into another genus, and presumably because the septa are imper- 
forate and there is no endotheca. Certainly now that it is clear 
that the typical Cyclolites had perforate septa and dissepiments, 
the species from the Eocene of Sind differ generically from it. I 
have founded the genus Zitteloftmgia to meet the want caused 
by the necessary removal of Cyclolites into the Plesioporitidao. 

Genus ZiTTEiiOTuireiA, Duncan, 

Syn. Cyclolites, Lmk. 

Corallum free, plano-convex, circular or elliptical in outline, 
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with a flat or di^tly coneave base, and a oonrax calice with a 
circular or oTal fossa. Columella absoit. Septa very numerous, 
close, thin, unequal, uniting, crested, daaticutoie w mojiiHform at 
the free edge, granular at th^ sides, imperforate. SynapticHila 
numerous. Dissepiments wanting. Epitheca of base in concen- 
tric folds, stout or thin. 

Distribution, — MssiL Eoc^ie: Sind. 

The genus differs from Oyololites, as amended by Pratz, in 
having imperforate septa and no dissepiments. The species are 
described in the " Fossil Corals and Alcyonaria of Sind," Pal. 
Indica, Ser. xiv., 1880. The French Eocene Oyololites probably 
belong here. 

Genus Bathtactis, Moseleif, Report on GoraU^ ^Ohallenger' 
'Voyage, p. 186, pi. id. (1881). 

Syn. Montlivaltia, Tennison Woods ; Ftmgia^ Pourtal^s, non 
Dana. 

Corallum free, discoid, not attached or cup-shaped in the 
young condition, thin and fragile. Primary septa free, the 
others united so as to form six deltoid continuations. Upper 
margins of septa usually coalescent over the apices of the deltas. 
Septa deeply toothed. Synapticula sometimes abundant, some- 
times few, arranged ip a series of concentric circles. Columella 
well developed. Base costulate. No epitheca. 

Distribution. — Becent Deep water, from 30 fathoms to 
8 miles. North and South Atlantic, Caribbean Sea, South-Indian 
Ocean, Malay Archipelago, West and East Pacific, Australian 
seas. 

The specimens show that the columella is often reduced to the 
junction of septa only. 

Moseley makes some most valuable remarks on the influence 
of growth and nutrition on the species of Sathyactii :-^" In 
some specimens, dredged on a siliceous bottom composed of 
Diatom skeletons, the wall is excessively thin, and towards its 
marginal region is peribrated by a series of apertures on either 
aide of the costsB." " When a specimen hardened in spirit is de- 
calcified, the wall of the corallum in dissolving in the acid becomes 
perforated by a similar series of apertures, yielding first at these 
spots," 
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G^nus AsTEBOSEBis, H, de IHrnentely Fal. Mwtf., Terr, erit 
torn. viii. p. 328 (1867). 

Syn. StephanoseriSy E. de From., non Ed. & H. 

Corallum kemisplierical, with an imperforate basal plateau, 
whicli is discoid and covered with granidations which are in 
radiating lines near the edge. Columella slightly developed, 
and reduced to three or four slightly visible points. The septa 
are large, unequal, and strongly granulated where free. Pali well 
developed before the tertiary septa. Synapticula present. 

Distribution. — JEbssiL Cretaceous: Europe. 

M. de Fromentel does not say anything about the dissepiments 
or the condition of the septa. 

Q-enus Miceosebis, M de Fromentel^ Pah Frang.y Terr, crdt 
No. 23 (1870), p. 367. 

Corallum hemispherical. Wall horizontal, naked, and covered 
with sparsely distributed granulations which do not simulate 
costsB. Septa large, arched, uniting in joining at the centre of 
the caUce, where there is a little rounded fossula. Synapticula 
rare, but well developed. 

Distribution. — Fossil. Cretaceous: Europe. 

This genus requires fiirther consideration. 

III. AUiance PSAMMOSERIOIDA. 
Simple Lophoseridse with the base coDtaiDing a Sipunculid worm or 
growing on univalve shells^ low. Penultimate septa well developed. With 
or without pali. No epitheca. 

Genus Psammoseris, Ed. & H. 

Genus Stephanoseris, Ed. & H. 

Genus Psammosebis, Milne-Fdwards Sf Jules Saime, Rist, Nat. 
des Corall. vol. iii. p. 56 (1880), pi. x. figs. 9, 9a ; Ann. des 
Set. Nat, 1848-49, Zooh tom. 9 ; amended, 

Corallum simple, low ; base broad, containing a Sipunculid 
worm ; sides perforated with several apertures. The wall is 
thick, naked, strongly granulate, and barely striated below, cos- 
tulate elsewhere. CaHce circular. Columella spinulose, papillary. 
Septa low, thick, close, granular; primaries and secondaries 
longest and largest ; the septa of the fourth cycle next in length, 
and uniting axially in front of the tertiaries. 

Distribution, — Eecent, Chinese seas, Malacca. 



Digitized by LjOOQ IC 



-FAMWOBB AND GSNEBA OF THB MiJ>BXFOBABIA. 158 

G^nus Stephanosebis, MUne-Edwards S[ Jules HaimCy Wist. 
Nat. des Corall vol. iii. p. 56 (1860). 

The corallam is short, with an unsymmetrical tumid base, which 
is larger than the calice. Base containing a Sipnnculid worm, 
and perforated with large and small apertures, or fixed on a Ghs- 
tropod shell. Calice circular or subcircular, open. Septa 
numerous, well developed, arched, tall, subentire, denticulate 
axiallj. Septa of first and second orders tallest ; those of last 
cycle close to and nearly as high as their neighbours of the 
earlier cycles. PaK before all septa except the last cycle, small, 
arched. Columella trabeculate, and minutely papillary at the 
surface. CostsD large, unequal, granular, with deep narrow in- 
tercostal spaces. TJnderpart of base smooth or granular, not 
costulate except at the edge. Wall very thick, solid. Granules 
on septa numerous, elongate, radiating. 

Distribution, — Recent, Indian Ocean, Corean sea, Philippines, 
Zanzibar. 

This last genus was placed by Gray amongst the Heterocyathi, 
and separated by Jules Haime on account of its internal struc- 
tures. I place it here with much doubt ; for I have not found 
synapticula in any specimens, and the details of the soft parts are 
not known. Indeed this Alliance id unsatisfactorily placed, and 
requires greater revision than materials will at present permit of. 

IV. AUiance PODOSERIOIDA. 

Simple Lophoseridse with a wide base of attachment. Calice conyex, 
with a central fossula. Costse distinct, and covered or not with epitheca. 

Genus Podoseris, Duncan. 
Genus Episbris, £. de From. 

Genus Podoseeis, Dunean, Supp. Brit, Foss, Oorah, Fal, Soc, 
Lond. Pt. ii. No. 1, p. 26 (1869), amended in Pt. iii. p. 24. 

The corallum has a wide or pedunculate base of attachment ; 
the height varies, but the calice is generally narrower than the 
base, and is convex. Its central fossula is circular and small. 
The columella is formed by the septal ends ; and the septa are 
numerous, close, unequal, uniting. The costss are distinct, 
straight, and covered more or less by epitheca. Synapticula 
numerous. 

Distribution. — Fossil. Oolite and Cretaceous : England. 
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G^enus Episebis, K de Fnmentel, Introd. d VStude des Polyp, foss. 
p. 123 (1859). 

Gorallum tall, at first horizontal and then cylindrical. Epitheca 
strongly developed and folded. Septa very exsert, finely dentate. 
Columellary fossula very elongate. 

Distribution. — Fossil, Cretaceous : Europe. 

The typical species, Episeris macrostoma^ is a very large coral, 
and is not without its affinities with Podoseris, nobis. 

Group-Genus Goniosbris, Duncan, 

Q-enus Goniosebis, Dtmcan, Pal. Soc, Supp. Brit, JBbss. Corals^ 
Ser. 2, Pt. iii. p. 21, pi. vii. (1872). 

Corallum simple and free. Base polygonal, projecting angles 
formed by groups of costse ending in septa. Margin concave 
between the angles. Centre of base concave. Costaa numerous, 
covering the base and converging in groups at each angle along 
a line leading from a large septum to the centre. Upper sur- 
face convex, divided by masses of septa continuous with the 
cost® from the base of the angles. They are exsert externally, 
and reach the axial space, where they meet. There is a large 
prominent primary septum in each mass. The calicular wall is 
not seen from without. Synapticula broad and numerous. 

Distribution. — Fossil, Inferior Oolite • England. 

2. Subfamily LqpJiOserida aggregattjd, 

I. Alliance CYATHOSERIOIDA. 

Colonial LophoseridsB, trochoid cur depressed turbinate in shape. Com- 
mon wall naked and costulate. Caliees superfidal, radiating, and with 
confluent septo-costse. 

Genus Cyathosbris, Ed. & H. 

Genus Cratbrosbris, Tomes. 

Genus Thamnosbris, Etallon. 

Q-enus Ctathosebis, Mihte-Edwards Sf Jules j^aime, Hist, Nat, 
des Oorall. vol. iii. p. p9 (1860). 

Colony trochoid, adherent. Caliees superficial and tolerably 
distinctly radiating. Septa long, thick, granulate laterally and 
confluent. Columella papillary or rudimentary. Wall of the 
colony naked and striated, and sometimes folded bo a^ to 
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produce lobes or coUinea at the artieular surface. Synapticula 
exist. 

DUiri^miionj'^JB^OMil, Cretaceous c Europe. Eocene : Europe, 
Asia. 

GTenus Gbatebosebis, Tomes, Quart, Joum. Geol. Soc. 
vol. xxxix. p. 660 (1883). 

Corallum composite, massive^ depressed turbinate; calicular 
surface superior and convex. There is a common wall which is 
naked and costulated. The calices are evenly distributed, round 
and prominent, but depressed in the middle ; and they have a 
weU-defined fossula. The intercalicular spaces are depressed. 
The septa are imperforate ; margins moniliform aad continuous 
with septo-costsB, which pass from one calice to another without 
interruption. Septa and septo-cost^, have synapticula attadied 
to them. Increase by gemmation between the calices at the outer 
margin. 

Distribution, — J^ossil, Portland. Oolite : England. 

No section is given of this form ; and in the description of 
the species the synapticula are said to be rather smaU. 

There is soI^e doubt about the next genus, and regarding its 
proper aUiance. M. de Fromentf^l notices Q Introd. k l'6tude,' 
p. 241) a species of a genus calla^l Thamnos^f^is which had been 
communicated to him by Etallon ; and this author remarks on M. 
de Eromentel, and giy^s A apfy^^ ge^^pfic di^'gnosis of the genus 
in his * LethfiBa Bruntrutflrna,' Zi^ich, 1864, p. 406. 

Gknus Thaiotosebis, Etallon, Lethtsa Bruntrutana, 
p. 406 (1864). 

Colony in rounded masses or in thin laminsB. Epitheca thin 
and complete. Columella papillary. Septa confluent, thick, 
covered on their free edge and flanks with very projecting granules 
which are close together, and constitute more or less numerous 
synapticula. 

In a description of a species, Thamnoseris Froteana, EtaUon, 
Ojp. dt, p. 406, pi. Ivii. ^g. 10, it is stated that the corallum is 
conical and turbinate, with growth-rings on the inferior plateau, 
and sometimes even on the circumference of the co^^um. Upper 
surface subplane, or a little convex and irregular. Calices sub- 
equal, usually polygoftaj, with a well-mark^d centre. Septa 
unequal according to the prders, of slightly different thickness ; 
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three cycles and part of the fourth. Synapticula rare. Colu- 
mella fasciculate, yermiculate, and distinct. 

The delineation of the species is a mere sketch ; but it shows 
that the calicos are close and separated by a mere ridge, over 
which, from the description, we may presume the septa are con- 
fluent with their neighbours. The calicos are deepish. 

Now in the species noticed by De Fromentel the calices are also 
deep ; the septa are confluent and in bundles. Neither Etallon 
nor De Fromentel writes anything about the structure of the 
septa, whether they are perforate or merely trabeculate or solid. 

Etallon lays stress on the fact that there are no dissepiments 
between the septa. 

The generic diagnosis might now be stated as : — 

Colony variable in shape, amorphous and convex, turbinate and 
conical, or in lamellsB. Corallites low and small, polygonal, close. 
Calices rather deep, polygonal, separated by narrow margins, over 
which the septa pass. Columella fasciculate and papillary, fused. 
Septa in three or four incomplete cycles, well-developed, often 
uniting, thickish, but diminishing in width in the higher orders, 
granulate on the free edge and on the flanks, close. Synapticula 
small, variable in number. Dissepiments wanting. Epitheca 
exists ; and it and the colony may be marked with growth-rings. 

Distribution, — Fossil. Jurassic: Europe. 

II. Alliance PAVONIOIDA. 
Colonial LophoseridsB in thin, frondiform, curled, adherent laminae, 
crested or not. With an imperfect or synapticulate calicular wall. 
CaUces numerous, distinct or indbtinct; on one or on both sides of 
the fronds. Collines or crest-hke ridges exist. Septa occasionally more 
or less trabeculate and perforate, or solid. 
Genus Lophosbkis, Ed. & H. 
Genus Tichosbris, Quelch. 
Genus Mycbdium, Oken. 
Genus Phyllastr^a, Dana. 
Genus Trachypora, Verrill. 
Genus Lbptosbris, Ed. & H. 

Subgenus Halosbris, Ed. & H. 
Genus Protosbris, Ed. & H. 

Subgenus Phyllosbris, Tomes. 
Genera absorbed : — 

Pavonia, Lamarck ; Echinophyllia, Klunzinger. 
Phylloseris, Tomes, and Haloseris, Ed. & H., become subgenera. 
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Gtemis LoPHOSEBiB, Milne-Edwarda Sf Jules Raime, 18^ ; La- 
marcky Sut. Anim, sans Verteb, t. ii. p. 238 (1816) ; amended 
Jaum, Linn. Soe,, Zool. vol. xvii. (1883), p. 313, pi. ziii. figs. 
7-12. 

Syn. Pavonia, Lmk. 

Colony adherent, thin, foliaceous, erect, in lobes op crests, 
irregular in shape, with radiating calices, confluent by their 
septo-costsa ; on one or both surfaces and between and on low 
crests placed more or less vertically, over which septo-costae 
pass. Columella tubercular or rudimentary, deep. Common 
plateau naked and striated. Septa solid or trabecular in parts. 
Calices rather elongate, circular when young, surrounded by a 
wall or by synapticula fused into a mural condition. Synapticula 
well developed, and distinguishable from ornamental granulation. 
Gemmation occurs between the calices and amongst the septo- 

COStflB. 

Distribution. — Becent. Pacific, from west coast of America to 
Australia, east of China, Japan, Hong Kong, Indian Ocean, Bed 
Sea, Burmese seas. 

Yerrill states that it does not exist in the Atlantic. 

Subgenus Halosebis, (genus) Milne-Udwards if Jules Kqime^ 
Hist. Nat. des Gorall. vol. iii. p. 77 (1860) ; L. Botisseau, 
Toy. au F6le Sud (1834). 

Colony fixed, forming small frondescent folded lamin», much 
incised at the edges, and crispate. Calices indistinct on the 
internal surface, which is covered with very long septo-costal 
rays, which are very granulated. Columella rudimentary. Ex- 
ternal surface delicately striated. Synapticula exist. 

Distribution. — Becent. Philippines. 

Genus Tichoseeis, Queleh^ Ann. ^ Mag. Nat. Hist. 1884, 
vol. xiii. p. 295. 
Corallum compound, massive, columnar or lobate, with neither 
transverse calicinal ridges nor longitudinal crests, astrsBiform. 
Calicles with distinct solid walls, which are thin at their edges 
but thick at their basal parts ; calicinal centres arranged either 
singly within their own wall, or united in more or less irregular 
and sinuous groups of two or more, incompletely separated from 
each other and surrounded by the common waU of the calicle 
from which they are developed. New calicles arise either by 
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dif^t fission of a single calicle forming two separate ones with 
distinctly raised walls, or by i^ upgrowth of the synapticula at 
different parts of the calicle to fornix new walls, the resulting 
centres often forming mseandroid series^ until the development 
of their own wall isolates them. Septa not at all confluent, 
entire, those of adjoining calicles quite separated by the raised 
walls. Columella absent or forming a very small styliform pro- 
jection at the point of coalescence of the septa. Synapticula 
distant, very unequally and irregularly developed, being gene- 
rally ratther thick interseptal outgrowths of the Wall. 
JHstrihuftm.—^Becent Fiji Islands. 

Qenus MYOEniiTM, Oken^ Lehrh. der Niatur,, Zool. 1815 ; JMilne- 
Edwards Sf Jules Saime, Hist Nat, des CoralL vol. iii. p. 72 
(1860), pi. D 12. fig. 2 ; PourtaUs, Beep-Sea Qorals, p. 48. 

Colony frondiform. Calicos well developed, circumscribed, 
usually a central one surrounded by concentric series of others, 
inclined and submammillate, projecting or fiat. Columella 
variable, papillary, compressed, tubercular, or absent. Septo- 
costsB long, continuous. Synapticula exist. Common under- 
surface naked and variably costulate. 

Distribution, — Becent, Caribbean Sea, East^Indian seas. 
Pacific. 

Eeuss noticed the genus in the Eocene, but pi^obably the form 
was a Thamnastraa, 

The variation in the species of this genus has been commented 
upon by Pourtales, and it is evident that it is but slightly re- 
moved from Lophoseris. 

Dana introduced the genus Phyllastrcsa to include Mycedium 
OJceni. 

Genus PuTLLASTRiEA, Dana, Zoophytes U, 8, Uaplor. Hoped, 
1846, p. 40; see Sist. Nat. de^ Coratt. vol. iii. p. 76, 
pi. D 12. fig. 1. 

Syn. Oxypora, Kent. 

Colony foliaceous; polypes prominent and opening upward. 
Coralla striated, scarcely echinulate. Costal stri© coarse, unequal 
and scabrous. Calicles large, margins projecting, and attached 
laterally to the folia. Septa thin and spinulose. Columella 
spongy. 

Distribution. — Beoent, Amboyna, Pacific. 
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Genus Tbaohtposa^ Verrill, Bull. Mua. Comp. Zooh, Camb. 
MasB.^ 1864, No. 8, p. 53. 

Syn. EchinophyUia^ KlunziDger, Corall. des Both. Meer. p. 69 
(1879). 

Colony explanate, thin ; below echinate and coarsely costate ; 
above with scattered polyp-centres destitute of walls, with one 
or two cycles of septa radiating at the centres, but becoming 
subparallel between tbem, as in Halomitra^ strongly dentate or 
laeerately lobed. The strongest lobes surround the polyp-centres. 
Columella loose, trabecular. 

Distribution, — ^Includes Echinopora aspera^ Ellis and Solander, 
of the East Indies. 

EJunzinger places the genus between Halomitra and Myce- 
dium and Echinopora. It looks like a ThamnastrsBan amongst 
the EchinoporcB. 

Genus Lbptosebis, MUne-Edfjoards if Jules Saime, Hist. Nat. 
des OoraU. vol. iii. p. 76 (1860). 

Colony adherent, in very tbin laminae, often folded or irregu- 
larly twisted, pedunculate or not. Calices not numerous ; a large 
central one surrounded by small ill-defined but radiating con- 
centric calices. Septo-costae very long. Columella tubercular. 
Beneath, the surface is naked and delicately striated. 

Distribution. — Recent, He de Bourbon. — i Fossil. Eocene: 
Europe. 

The genus Protoseris^ Milne-Edwards & Jules Haime, Brit. 
Poss. Corals, OoHtic (Pal. See. Lend. 1851), p. 103, tab. xx., is 
clearly closely allied to Lophoseris, Lamarck (1816). The dis- 
tinction is the papillary columella, for the frondesceUt shape is 
found in Lophoseris, In this last genus the columella is tuber- 
culous or rudimentary. It is interesting to find the genus 
Lophoseris foreshadowed in the Jurassic age. 

G^nus Pbotosebis, Milne-Edwards Sf Jules Haime, 

Colony fbliaceous, ascending, folded, and lobed, more or less 
funnel-shaped. Calices superficial and distant, separated neither 
by crests nor by ridges. The columella is papillary. The septa 
are fiexuous and confluent. The lower surface of the laminse is 
costulate and without epitheca. Synapticula eidst. 

Distribution. — Fossil. Jurassic: England. 
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Subgenus Phtllobebis, (genus) Ibmea, Quart. Jotirn. Ghol 
8oc. vol. xxxviii. p. 447 (1883). 

Differs according to its describer wholly in the way in which 
the fronds are produced (? developed), and in the presence of a 
strongly developed epitheca, from Protoseria. The only distinc- 
tion is the presence of an epitheca, which is not generic. Hence 
the species Phylloseris rugoaa, Tomes, must come within the scope 
of the genus Protoseris. I place Phylloseris as a subgenus of 
Protoserig. Its sole locality is in the Lower Oolite of England. 



III. AUiance STEPHANARIOIDA. 
Colonial Lophoseridse^ massive, incrusting, or lobate and subdendroid. 
Septo-costse confluent and well developed. Walls absent or indistinct. 
No collines. 

Genus Stbphanabia, Verrill. 
Genus Pbatzia, Duncan. 

Genus Stbphanabia, Verrilly Trtms, Oonnect. Acad. i. p. 340 

(1867). 

Colony in short lobe-like branches. Calices moderately large, 
with two or three cycles of septa, denticulate on the edge, well 
developed and confluent. Walls indistinct or wanting; the 
division between the calices indicated only by small granular 
points, which sometimes interrupt the septa of adjoining calices. 
Columella papillose. Palif orm papillae before all the principal 
septa, the inner ones becoming confounded with the columella. 

Distribution. — Becent. West- American coast. 

Q^nus Pbatzia. 

Syn. Plerastrwa, Duncan, Foss. Corals Ac. of Sind, 1880, 
p. 65, Pal. Indica, Ser. xiv. 

The colony is massive, incrusting. Calices superficial. Colu- 
mella substyloid, produced by the septal ends. Septa solid, 
arranged in several lozenge-shaped or triangular groups, con- 
fluent, crowded. Walls absent. Synapticula abundaut, close, 
and reach high up in the interseptal loculi. Endotheca absent. 
Epitheca absent. 

Distribution. — IbsHl Eocene of Sind, Asia* 
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IV. Alliance AGARICIOIDA. 
Colonial Lophoseridae, foliaceous or massive, or incnisting. Calices 
distinct or indistinct, in series separated by collines. Septo-costse confluent 
and extending over the collines. 

Genus Agaricia, Lamarck. 
Genus Plbsiosbris, Duncan. 
Genus Pachysbris, Ed. & H. 
Genus Comosbris, d'Orb. 

Subgenus Orosbris, Ed. & H. 
Genus Hydnophorabacia, d'Achiardi. 
Genus Coscinaraa, Ed. & R. 
The genus Oroseris becomes a subgenus. 

Genus Aqaeicia, Lamarck, Syst. des Anim. sans Verteb. (1801) ; 
Milne-Edwards Sf Jules JEaimey Hist, Nat, des Corall, vol. iii, 
p. 80 (1860). 

Syn. TTndaria, Dana. 

Colony foliaceous and irregular in shape. Calices on one or 
both surfaces, circumscribed or limited at least on two sides, in 
transverse or concentric series, which are separated by unequal 
ridges (collines), over which the confluent septo-costsB pass. 
Columella tuberculous, papillose, or compressed. Septa con- 
fluent, not numerous. Common plateau striated and naked. 
Syuapticula exist. 

Distribution. — Fossil, Miocene of Sind, Asia ; Europe. — 8u1h 
fossil, Eed Sea. — Recent, Caribbean Sea, Indian Ocean, Eed Sea. 

Genus Plesioseris, Duncan, Journ. Linn, Soc, Zoology, 
vol. xvii. p. 309 (1883). 

Syn. Maandroseris, Rousseau (pars). 

Colony massive, adherent, and without epitheca. Surface 
irregular and nodular. Calices in short series, confluent by theip 
septo-cost© and with distinct centres. Septa often uniting, solid, 
except near axial space, where they are trabeculate with ascending 
processes; granular on the sides, warty and spinulose on the 
free edges. Columella well developed and papillary. Synap- 
ticula of two kinds : — 1, long, broad, and vertical, in two rows 
near the true calicular wall ; 2, small and nodular, near the 
axial space. Eminences between the series of calices covered by 
septo-costsB, and hating a true wall. Growth by gemmation 
beyond and between the calices. 

Distribution. — Recent. Pacific, 

LESir. JOTJttK. — ZOOLOGY, VOL. XVIIf. 11 
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This genus, characterized by its solid septa, walls, and synap- 
ticula, and serial calices, includes Mwandroacris^ now Flesiaseris, 
australicpf Bousseau, sp. 

Q-enus Pachtseeis, Milne-Edwards Sf Jules Saime, Hist. Nat, 
des Cordll. vol. iii. p. 85 (1860) ; Dimcatiy Joum, Linn, Soe.^ 
Zool. vol. xvii. p. 309 (1883), and Fah Indica, Series xiv. Foss. 
Corals Sfc. ofSind; amended. 
Colony adherent, foliaceous, very variable in shape. Base a 
thin solid wall, which is costulate. Upper surface presenting long 
concentric eminences or coUines and intermediate valleys, the 
first crossed by parallel septo-costae, the latter showing an axial 
space, with or without a projecting columella close to the end of 
the septa. 'No distinct calices or radiating series of septa. The 
series of septa in the valleys are long and very bifurcate. Colu- 
raellary space very long and filled up by series of tabulate dis- 
sepiments. Septa close, finely dentate and granular on their 
sides, rarely perforate. Synapticula long vertically, and occu- 
pying the position of a coUine-wall, and small and nodular, and 
placed on the septa close to the columellary space. 

Distribution, — Fossil, Lower Eocene of Sind, Miocene of Sind. 
— Becent, Pacific and Indian Oceans. 

Genus Comosebis, d*Orhigny, Note sur les Folyp,foss, p. 12 
(1849). 

Colony thick, attached or free, base covered with a stout epi- 
theca. Upper surface with calices more or less close, distinct 
at their centres, and with confluent septa, separated at certain 
points by coUines, orer which the septo-costae pass. CoUines 
long or short, narrow or broad, straight or curved, radiating 
from the centre of the upper surface or not. A rudimentary 
columella. Septa united by synapticula. No wall* around the 
calices or in the coUines. A basal wall, which is solid and 
marked with costsB, underlies the dense epitheca. 

Distribution, — Fossil, Jurassic; Europe. Cretaceous: India^ 

There is a very fine specimen of Comoseris irradians, Ed. & H., 
in the Museum of the Geological Survey in Jermyn Street, which 
shows the construction of the septa and synapticula very welL 
The septa are slender, trabeculate, but imperforate, and there 
are the same kind of endothecal processes as are seen in Thorn- 
nastrwa. 

The epitheca is worn off, and the striated, costulate, basal wall 
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is well shown; it is imperforate. Before Thamnaatrwa was . 
sbown to Lave sjnapticula, the distinction of the two genera 
was evident, and Oomoseris was the solitary example of a fossil 
Fungid with confluent calices and an epitbeca. It is now closely 
allied to the endothecate Thamnastraa, the sole duttinction being 
the presence of colllnes in Comoseris, 

In introducing several new species of Oroseris to the Oolitic 
coral-fauna of England, Mr. E. Tomes, F.G.S., asserts (Quart. 
Journ. Greol. Soc. vol. xxxviii. p. 44:0) that the genus reaUy bears 
but a faint resemblance to the genus Comoseris, He seems to 
have misunderstood the diagnoses of the genera, for it must 
appear on reading them that Oroseris can hardly stand as a genus 
distinct from Comoseris. The only distinction is the length of 
the ridges bounding the calicinal valleys. 

In many parts of the corals of both genera, there are no ridges 
for a certain space, every calice not being thus separated, so that 
such areas dismembered would resemble species of Thamnastrcea, 
It is this fact which brings the forms so closely together. The 
presence of the ridges or collines, so continuous in the species, 
cannot be put on one side in classification, and especially in the 
face of the allied genera Maandroseris and Plesioseris. 

In placing Oroseris as a subgenus of Comoseris it must be 
admitted that the first-named form has a more varied shape 
than was given to it by Milne-Edwards and Jules Haime. Mr. 
Tomes has delineated an incrusting form and a semi-massive, 
irregular one, and also a species massive and with a lobed outline. 
He has shown also that the epitheca may be strong and wrinkled^ 
indeed as much so as in Comoseris, 

Subgenus Oeosebis, (genus) MilneSdwards ^ Jules Haime, 
Fol. Foss, des terr, Fal p. 130 (1851). 

Colony in rather thin laminae, and the basal wall is either 
naked or covered with a rudimentary, or strong and wrinkled 
epitheca. The calices are subconfluent and separated irregularly 
by transverse subcristiform eminences (collines), which usually, 
but not inyariably, limit simple series of calices and do not extend 
the length of the colony. The columella is rudimentary. 

Distribution. — Fossil. Jurassic : England, Europe. NeO' 
comian ? : Europe. Cretaceous : England. Eocene : Europe. 
Miocene of Italy. 

11* 
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G«nu8 Htditophohabacia, d'Achiardi, C'orall, Uocenici del JEHuli^ 
* Pisa, 1876, p. 72, tav. xiii. figs. 3, 4, 6. 

Colony frondiform. Calices distributed over the upper surface 
and haying conical eminences between tbem. Septa confluent, 
granular where free. Columella papillary. Synapticula well 
developed. Base of colony echinulated and finely vermiculate. 

Distribution. — Fossil, Eocene: Europe. 

There is an undescribed genus, represented by two specimens 
in the British Museum, in which the collines are irregular, 
longer than in the above, covered by close septa-costie. The 
columella is styliform. Colony massive. It is clearly allied to 
the above, but yet distinct, 

Q-enus Coscinae^a, Milne-Edwards Sf Jules Haime, Monogr. 
des Po7'itides, p. 48 ; Cornet, Bend. t. xxvii. p. 496 (1848) ; 
amended j Duncan, Journ. Linn. Soc., Zool. vol. xvii. p. 314 
(1883). 

Colony massive, partly incrusting, convex above, with irregular- 
shaped, rather deep calices in short series, vdth slightly project- 
ing intermediate eminences. Calicular centres usually distinct ; 
septa uniting with those of neighbouring calices and extending 
over the eminences. Some septa are simple and others unite by 
their sides with larger ones ; spinulose at the free edge, perforate 
and trabeculate, except near the solid basal wall, which is very thin 
and costulate. Columella deep, small and papillary. Synapticula 
more or less in vertical series, discontinuous and stout. No 
walls between the calices. G-emmation between the calices^ on 
the eminences, and intervening spaces. 

Distribution. — Fossil. Cretaceous: India? — Recent. Bed Sea; 
Mauritius ; Burmese seas. 

A careful examination of numerous specimens of species in 
the British Museum and in my own collection, has not enabled 
me to discover endothecal dissepiments. Milne-Edwards and 
Jules Haime-drew them, but Klunzinger's photographs do not 
show them. Probably the stereoplasm-looking endotheca in 
Milne-Edwards's plate is the result of irritation from parasitic 
growth. The thin basal wall in the specimens from Mergui 
resembles epitheca more than theca. 
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IV. Family ANABACIAD^. 

Madreporaria Eungida simple or colonial. Septa trabeculate 
and fenestrated. Synapticula small. Dissepiments absent. 
"Wall indistinct. 

Genus Anabacia, d'Orb. 
Genus Gbnabacia^ Ed. & H. 

Genus Anabacia, d^Orhignt/^ Nbtesur les Folyp.fosa, p. 11 
(1849). 

Corallum simple, free and without a trace of adherence, plano- 
convex or biconvex in shape. The upper surface has a central 
shallow fossette without a true columella. The septa are very 
numerous, close, uniting, and are continued over the edge to the 
base, where their free edges are in the position of costse. They 
extend from the base vertically to the upper surface, are tra- 
beculate and perforate, and delicately spined or crenulate at their 
free edge. There is no basal wall, and the septa unite by 
synapticula. 

Distribution, — Fossil, Jurassic : England and Europe. 

Genus Genabacia, Milne-Edwards Sf Jules Haime, Compt, Bend. 
Acad, des Sci, t. xxix. p. 71 (1849). 

Colony sublenticular, base naked and perforate. A central 
calice surrounded by one or two circles of smaller size with con- 
fluent septo-costsB. Septa trabeculate, perforate, thin, close 
rather numerous, crenulated where free. CaJicular fossette not, 
deep. No basal wall. 

Distribution, — Fossil, Middle and Inferior Oolite : Europe. 

Transitional group. 
V. Family PLESIOPORITID^. 

Eungida with trabeculate and regularly perforate septa. 
Synapticula between the septal laminaB in the iuterseptal loculi. 
Sderenchyma trabeculate. Dissepiments may or may not exist. 
Wall existing or not, and imperforate. Epitheca may exist and 
be well developed. 
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Alliances. 
I. Lbptophyllioida. 

II. MiCROSOLBNOIDA. 

Groups Cyclolitbs and Mycetar^a. 

I. Alliance LBPTOPHYLLIOIDA. 
Simple Plesioporitidse, turbinate, conico-cylindrical, fixed or not. Epi- 
theca present or absent. Septa very numerous, trabeculate, perforate, 
uniting; joined by synapticula. 

Genus Leptophyllia, Reuss. 

Subgenus Thecoseris, E. de From. 
Subgenus Trochar^a, Etallon. 
The genera Thecoseris and Trocharaa become subgenera; ffaplaraau 
not placed. 

Genus Leptophtllia, Bctiss, DenJcschr, der Wiener Akad, der 
Wiss, t. vii. p. 101 (1854) ; I*ratz, I^alceonio^raphica, p. 90 
(1882). 

Syn. SapJarcea, Milas. 

The corallum is simple, fixed, and pedunculated ; the wall is 
naked and marked with close costae, which are numerous and 
granular. The calice is circular or subovular or elliptical in out- 
line. The columella is absent. The septa are very numerous, 
close, thin, often uniting, and are composed of vertical trabeculao 
with vertical rows of perforations between them. Synapticula 
occur in abundance, and are found high up in the interseptal 
loculi. Dissepiments occur in the interseptal loculi. Epitheca 
absent. 

Distribution, — Fossil. Jurassic, Cretaceous : Europe. 

It is not possible to retain the genus Maplaraa, as its di- 
stinction from Leptophyllia is having an epitheca, and this is not 
generic in importance. 

Subgenus Thecoseris, (genus) JE, de Fromentel, Pal, Frang,^ 
Zooj>h., Terr, crSt. p. 367 (1869). 

Corallum elevated and regularly turbinate. Calice concave, 
and the fossa round. Septa thin, numerous, not exsert, often 
anastomosing and finely denticulated, the larger usually meeting 
in tbe centre of the calice and forming a false columella. Wall 
thin, costsB numerous, covered to the margin of the calice by a 
strong folded epitheca. Synapticula feebly developed. 
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Distribution, — Fossil, OoKtic : England. Cretaceous : Europe, 
India. 



Subgenus Tbochabjba, (genua) Etallon, Letliwa Bruntrutana 
(Zurich, 1864), p. 411. 

Corallum simple, largely fixed, having the structure of Micro^ 
solena. It approaches the genus Anahacia, but has more di- 
stinct (latticework-like) septa and is broadly adherent. No 
epitheca. 

The species described and delineated by Etallon (op. cit, p. 411, 
pi. Iviii. ^g, 4) is TrocharcBa actiniformis, A small short coral- 
lite, cylindrical, and hemispherical above, largely fixed, the base 
being broader than the calice. Calicinal central fossette narrow 
and deep. Septa latticework-like, stout, in five cycles, the last 
being more or less incomplete. Columella indistinct. Height 
7 millim. 

Distribution. — Fossil, Jurassic: Europe. 

I give the diagnosis of Saplaraa, but do not place the genus. 

Genus Haplab^ba, Milaschewitsch, Nattheim. Korallen^ 
Abtheil. ii., Falaontographica, xxi. p. 228 (1875). 

Corallum simple, cylindrical, tall, deeply indented with broad 
circular growth-rings, and furnished with a smooth epitheca 
(here and there). The calice is shallow and elliptical. There is 
no columella. The septa are very numerous, well developed, and 
perforated by large apertures distributed without order. The 
younger septa unite with the others, and all are united by 
numerous well-developed synapticula. 

Distribution, — Fossil, Jurassib : Europe. 

Group- Gemis Cyclolitbs, Lamk. 

Genus Ctclolites, LamarcJc, Syst. des Anim, sans verUb. p. 369 
(1801); Milne-Fdwards Sf Jules Haime, Sist, Nat. des 
Corall, vol. iii. p. 37 (1860) ; F, Fratz^ PalcBontograjphica^ 
xxix. 1882, p. 7, Taf. xiv. figs. 1-8 ; amended. 

The corallum is simple, free, circular, elliptical, or slightly 
angular in outline, flat or slightly concave at the base, where 
there is a well-developed concentrically folded epitheca, convex 
more or less above. Eossula circular or elongate. Columella 
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mdimentarj op absent. Septa very numerous, close, unequal, 
often uniting, denticulate where free, trabeculate in construction, 
with regular nodules, partly solid and often perforate, then 
forming a latticework. Synapticula feebly developed, or elon- 
gate and visible. Dissepiments exist. 
Distribution. — Fossil. Jurassic, Cretaceous : Europe, India. 



II. AlUance MICRCSOLENOIDA. 
Colonial Plesioporitidae, polymorphous, massive, dendroid, lobed or sub- 
plane. A wall often present, with costse. Septa trabeculate and perforate. 
Synapticula present 

Genus Microsolena, Lamour. 

Genus Polyphylloskris, E. de From. 

Genus Thamnar^a, Etallon. 

Genus Diplar^a, Milas. 

Genus Disaraa, £. de From. 

Genus Dimorphar^a, E. de From. 

Genus Latimaandrar^a, E. de From. 

Genus Mrakdrosbris, Rousseau. 
The genera DsNDRARiEA, d'Orb., Actinar^a, d'Orb., Dimorpho- 
sbris, Duncan, and Mbandrar^a, Etallon, are absorbed. 

Genus Microsolena, Lamouroux, JExp. Method, des genres des 
Polyp, p. 65 (1821) ; amended. 

Syn. Dendraratty d*Orb. ; Actinaraa, d*Orb. 

Colony massive, polymorphous, mamilliform, conical, with a 
broad base, nearly spherical, turbinate and pedunculate, and 
lobed, gibbous, lamelliform, or digitiform and subramose. Basal 
wall with delicate costsB covered with a strong epitheca. Calices 
shallow, close or distant without order. Septo-costsB straight op 
curved, delicate, close, confluent, in groups or not, minutely 
pointed with small spinules above, and formed by vertical tra- 
beculsB swollen regularly and forming a regular latticework ^o£ 
perforations. Columella very small or absent. Synapticula 
abundant, small. No calicular walls. 

Distribution. — Fossil. Jurassic: England, Europe. Trias: 
P Europe. 

Genus Poltphtlloseeis, de Fromentel, Fol. Foss. de Tetage 
Neocomien, p. 67 (1857). 

Colony massive and convex. Corallites united by a costal 
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development. Calices circular on dome-like projections, with a 
central, circular, well-marked fossette. The septa are nume- 
Tons, toothed, uniting and joined by well-developed sjnapticula. 
The basal epifcheca well developed, and hiding delicate and nume- 
rous COStSB. 

Distribution, — Fossil. Cretaceoua: Europe, 

Gtenus Thamnae^a, Mallon, Lethaa Brunfrutana, p. 411 (1864). 

Colony branched or elongate, dense, strongly perforate as if 
yermiculate. Calices superficial. Columella sometimes tuber- 
cular. Septa confluent, irregular, more or less bent and echinu- 
late (perforate in the delineation). Wall absent. Synapticula ? 

Distribution. — Fossil, Jurassic: Europe. 

This genus, with a very Microsolenian fades, ia allied to the 
Perforate genus Fsammocora by Etallon. E. Pratz places it, 
however, in the neighbourhood of Microsolena, 

Genus Diplae^a, Milaschewitsch, Kattheim, Korallen, Abth. ii., 
Palaontographicd, xxi. p. 299 (1875). 

Colony dendroid, with a broad basal stem ; branchlets more or 
less vertical. Calices Inore or less oval in outline, rounded off at 
the margin, and shallow. Columella spongy. Septa numerous, 
anastomosing, thick at the wall, thin near the centre of the calice ; 
they are perforate near their inner ends. Synapticula well 
developed. 

Distribution. — Fossil, Jurassic: Europe. 

The illustration shows costse, and probably there was an 
epitheca. 

Genus Disaeaa, de Fromentel^ Introd. Polyp, foss, p. 245 
(1858-1861). 

The colony is branched and in low bush-shaped forms, and the 
coral lites arise low in the primary stem, and grow upwards, not 
separating much. There is no wall to the corallites, and the 
caKcinal parts are convex and rounded, the calices having a cir- 
cular fossette in their axis. The septa are very numerous and 
delicate, being composed of nodules and processes, the first being 
joined to the corresponding structures of the neighbouring septa. 
The costaB are covered with a delicate epitheca. 

The author of this genus states that the internal construction 



Digitized by LjOOQ IC 



170 PEor. p. MABTiN DinrcAw's bstisiok op the 

of the corallum closely resembles that of Htcrosolena, Gem- 
mation occurs on the margin of the calices or within them. 
Distribution, — Fossil. Jurassic: Europe. 

Genus Dimobphae^a, de Fromentel, Introd, Polyp, foss. p. 254 

(1858-61). 

Syn. DimorphoseriSi Duncan. 

Colony polymorphous in a convex mass, or laminate. Calices 
shallow, a central larger one surrounded by others placed* cir- 
cumferentially. Septo-costae continuous from the central calice 
to the others and between them. Septo-co8t» numerous, and 
close or few. Pree edge of the septa minutely punctate, and 
the rest of the structure as in Microsd^na, An epitheca. 

Distribution, — Fossil. Jurassic : England, Europe. 

Genus Latiilsandbabjea, de Fromentel, 1856, Introd. Polyp, 
foss. p. 247 (1858-61). 

Syn. Meandraraa, Etallon. 

Colony in a lobed and sub plane form (laminate). Calices not 
very deep, distinct, and situated between rather high collines with 
rounded tops. Septa trabecular, spinulose, and confluent. Wall 
absent. Columella rudimentary. A thin but well-developed 
epitheca. 

Distribution, — Fossil. Corallien of England, Europe. 

The founder of this genus states that the septa resemble those 
of Microsolen a f Lamouroux, and Disamea, de Eromentel. 

It appears that in some species the valleys are long, twisted at 
the centre, and straight at the circumference of the colony. The 
septo-costae pass over the collines except in one instance, Z. Cot- 
ieauiy E. de Erom., which is exceptional. 

Genus Meandbosebis (pars), L, Bousseau in d'TTrvilWs Voy. 
au PSle Sud, t. v. p. 121, amended. 
The colony is partly adherent and rather thick, has a basal 
imperforate costulate wall, which is naked and more or less sub- 
lobed. The calices are shallow, distinct, and are grouped in 
long or short linear series, which are separated by low collines 
or eminences. Septa extend from one calice to another and 
over the eminences, are dentate, trabecular, and perforate ; perfo- 
ration less low down. Columella small and papillary. Emi- 
nences low, long or short, and more or less radiating from the 
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centre. Synapticula, both small and large, occupying - the 
place of a corallite-wall, and of that of tlie eminences also. 
Gemmation between the calices. 

Distrihution, — Becent. Eed Sea, Indian Ocean. 

This diagnosis refers to Meandroseris so far as it includes M, 
BotttB. 

Group-Genus Mycetailsa^ Pratz. 

Genus MrcETARiEA, Fratz, Fdlceontographica^ xxix. Band, 
Lieferug 2, p. Ill (1882). 

Corallum simple, or composed of two or more confluent calices, 
growing in a succession of alternating oval, irregularly trochoid 
to cylindrical shapes. The young individuals either remain 
united close to the parent as they grow, or become separated 
and distinct in the upper portion, forming angular projections. 
Epitheca exists. Septa projecting, numerous, finely toothed, 
Bubequal, and built up of regular series of trabecul©. Inter- 
trabecular areas slightly or not filled in. Septal laminse united 
by more or less regular synapticula. ' 

Distribution, — Fossil. Jurassic : Europe. 



CHAPTEE VI. 

The Section Madreporaria Perforata, definition, and families. Family Eu- 
psammidsD, alliances and genera. Family MadreporidaBi allianceB and genera. 
Family Poritidae, alliances and genera. 



III. Section MADEJEPORARIA PERFORATA, Ed. §• H. 

This section is thus described in the Hist. Nat. des Corall. 
Tol. iii. p. 88, 1860, and was established in 1850. 

" Corallum entirely or almost entirely composed of porous or 
reticulate coenenchyma. Septal apparatus well characterized and 
primitively composed of six elements, but sometimes being repre- 
sented only by scries of trabecul®. Dissepiments rudimentary. 
Tabulae absent." 

This definition is correct as far as the end of the last sentence 
but one; but it requires some additions and alterations. 
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Section MADEEPORAEIA PEEFOEATA, M. ^ H,, amended. 

Corallum composed entirely or nearly entirely of porous or 
reticulate coBnenchyma. Visceral cavities intercommunicating, 
and not shut off from the surrounding medium. Septa either 
well developed, solid or slightly or much perforated, or repre- 
sented by trabecule only. Dissepiments may or may not exist, 
and tabulss also. Soft parts filling the porose sclerenchyma. 
Calicos with a disk, tentacles, and interseptal mesenteries. 

There are three families of the Madreporaria Perforata : — 

I. The EiTPSAMMiDiE (subfam. Ed. & H.). 
II. The Madkepohed^, Ed. & H. (pars). 
III. The PoEiTiD^, Ed. & H. 

Eorty-two genera and five subgenera are included in these 
families. Twelve genera have been eliminated, but five become 
subgenera. 

I. Family EUPSAMMIDiE. 
This family includes the very important and now very large 
group which was considered to be only worthy of the position of a 
subfamily by Milne-Edwards and Jules Haime (EupsamminsB, 
Hist. Nat. des Corall. vol. iii. p. 90, 1860). 

The genera included have a very characteristic facies ; and 
although their structures, both hard and soft, ally them most 
definitely with the Madreporaria Perforata, they are not without 
some affinities with the Eungida. The soft parts differ from the 
corresponding structures of the Eungida. 

This distinction of the soft parts is important, for some of 
the species of Eupsammidae have hard structures, which act as 
synapticula, and resemble, to a certain extent, the corresponding 
structures of some of the Plesiofungidae. Notably this is the 
case in Eupsammia and StephanopJiyllia, Moseley's researches 
indicate that this last very fungoid-looking genus is clearly not 
one of the Eungida, for the soft parts differ (Eeport on Corals, 
H.M.S. * Challenger,' p. 203). 

Family EUPSAMMTD^. 

Syn. Supsamminaf Ed. & H. 

Perforate Madreporaria, simple or in colonies. The corallifce 
walls usually have costso formed of sclerenchymatous nodules 
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joined by vertical and transverse processes, and having apertures 
in tKe intercostal spaces. Calices well developed. Septa in several 
cycles, some orders uniting with others, directly or by trabeculsB, 
to form symmetrical star-like patterns. Septal lamin® stout, and 
the principal ones entire and imperforate, except sometimes near 
the wall; the higher orders more trabeculate and perforate. 
Endotheca scanty. Sclerenchyma may exist. Epitheca occasional. 
Increase by gemmation and fissiparity. 

Although there is a great family likeness amongst the genera 
now recorded, it is very difficult or impossible to place them all 
in definite Alliances. Some groups of single genera are therefore 
established. 

But the Eupsammid89 indicate their right to be considered 
a family by having varieties of form which are noticed in 
other great families. There are simple and colonial tvpes, and 
the forms are turbinate, discoid, incrusting and massive, dendroid, 
&c. ; and there are types which undergo fissiparity, gemmation 
from the sides, and also from stolons. 

There are the following Alliances in this family : — Stephano- 
phyllioida, Balanophjllioida, Dendrophjllioida, Leptopsammioida* 



I. AlUance STEPHANOPHYLLIOIDA. 
Simple Eupsammidse, with a discoid, basal, horizontal wall. 
Genus Stbphanofhyllia, Michelin. 
Subgenus DiscopsammiA; d'Orb. 
Genus Lbptopenus, Moseley. 
Genus Cyclobacia, Bolsche. 
Discopsammia, d'Orb., becomes a subgenus. 

Genus Stephanophtllia, Michelin^ Article AstrSe, Diet, des Sei. 
Nat., Supp. t. i. p. 484 (1841) ; Icones ZoopJi, p. 32, pi. 8 ; 
Moseley^ ^ Challenger^ Beport on Corah, p. 198 et seq, (1881). 

The corallum is simple, free, discoid, with a horizontal wall. 
Calice circular, with five cycles of septa, and some of a sixth, not 
projecting outwards, but large, high, thin, and close, uniting by 
their upper or internal borders, the primaries only being free, 
with conical projecting poiuts on their sides. Septal edges 
dentate more or less near the axial space, and the laminso are of 
fused trabeculsB more or less perforate. Coluriiella distinct, in a 
well-marked calicular fossa. Costso straight, delicate, and radi- 
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ating regularly from the centre of the base to the circamf erence, 
and formed of granules moderately distinct. Wall regularly 
perforate. 

Distribution, — Ihssil, Cretaceous, Eocene, Miocene, Pliocene : 
Europe and England. Tertiary : Asia. — Recent. Pacific, Philip- 
pines, and K6 Islands. 

Subgenus Discopsammia, d^Orhigny, Note sur les Polyp, foss. 
p. 10 (18^9). 

Corallum plano-convex, with a superficial calicular fossette, a 
rudimentary columella, and the free edges of the septa rounded 
and slightly denticulate. 

Distribution. — Fossil. Cretaceous series of Europe. 

This subgenus corresponds to the Lenticular Stephanophyllia of 
Milne-Edwards and Jules Haime. 

Genus Leptopenus, Moseley, Beport on * Challenger ' Corals^ 
1879 (pub. 1881), p. 204. 

Corallum discoid, excessively thin and fragile, with« the wall 
so completely covered by perforations as to resemble lacework, 
being built up of a network of delicate radiating and circumferen- 
tially-directed trabeculae. Perforations placed at regular intervals 
between the costae, and each divided into two by the septa, which 
alternate with the costae. Septa, except the primaries, which are 
free, coalescing successively according to order, and forming del- 
toid figures beset with a series of long, outwardly-directed spines 
on their free margins ; attached beneath to the transverse trabe- 
culsB, which separate from one another the perforations of the 
wall by a series of short processes, in the intervals between which 
their lower margin is free. Columella large, spinous. Tentacles 
knob-bearing. 

Distribution, — Recent. Sea-floor of Southern Hemisphere, deep 
water (over 1500 fms.). South Atlantic, South Indian Ocean, and 
ofl^ Valparaiso. 

Genus Cxclobaoia, Bblsche, Zeitschr, deutsch. Geol, GeseU* 

Band xviii. p. 473 (1866). 
This is probably identical with Fungia^ and is therefore a link 
between Micrabacia and Fkmgia. I do not place the genus. 
Distribution. — Fossil, Cretaceous : Europe. 
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II. AlUance BALANOPHYLLIOIDA. 

Eupsammidse with simple corallai rarely budding, well-developed calices. 
Columella variable ) and fully-developed septal orders. Costs variable. 

Cenus Balanophtlli A, S. Wood. 

Subgenus Thbcopsammia., Pourtal^s. 
Genus Eupsammia, Ed. & H. 
Gemis Enoopachys, Lonsdale. 
Genus Heteropsammia, Ed. & H. 
Thecopsammia, Pourtal^s, becomes a subgenus. 

Gknus Balanophtllia, Searles Wood, Ann, ^ Mag, Nat. Hist, 
vol. xiii. p. 11 (1844), amended, 

Corallum simple, or budding around the base, but never form- 
ing true colonies or dendroid masses ; fixed by a broad or narrow 
base, or pedicellate and becoming free, very variable in shape, and 
may be turbinate, straight, or curved, subturbinate, conico-cylin- 
drical, and curved. Calice elliptical, rarely circular, sometimes 
deformed. Columella not projecting at the bottom of the calice, 
variably developed — long, narrow, wide or large, and finely 
spongy. Septa thin, close, numerous, perforate near the wall, the 
highest cycle curving towards the penultimate, and larger than 
these ; granular at the sides, and joining by the granules. Wall 
porous, variably stout. Costae well developed, distinct, subequal. 
Epitheca present or absent. 

Distribution, — Fossil. Eocene : England and Europe. Miocene : 
Europe. Pliocene : England and Europe. — Becent. Mediter- 
ranean, English Channel {B. regia\ St. Helena, Madeira, Philip- 
pines, Eiji, Japan, Corea, Chinese seas, Australian seas, California, 
Caribbean Sea. 

Subgenus Thecopsammia, (genus) Pourtales, Deep-Sea Corals, 
p. 43 (1871). 

Corallum simple, attached, pedunculate, turbinate, or subcylin- 
drical. Wall thick, very porous and vermiculated. Calice 
slightly elliptical, deep. Septa well developed, not eisert, 
granular ; those of the 4th and 5th orders bend towards the 
tertiaries or unite in front of them. Columella papillose, porous 
or sublamellar and compact, and forming three masses. Cost® 
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obscure. Epitlieca well developed, coming up not far from tlie 
calicular edige, marked with ridges or not, and its substance pene- 
trating the porose wall. 

Distribution, — Fossil. Pliocene: England (specimen in York 
Museum). — Recent. Philippines, Admiralty Islands, Florida, 
North Atlantic. Deep water. 

Genus Eupsammia, Milne-Edwards ^ Jules Saime, Hist. Nat, 
des Corall. vol. iii. p. 94 (1860). 

Corallum simple, subturbinate, free in adult age, when the 
traces of adherence gradually disappear, compressed or not. 
Calice elliptical or suboval, deep and narrow centrally. Columella 
variably developed, of twisted processes, tubercular or papillary, 
or spongy, or barely existing. Septa solid or roughly perforated, 
numerous, close, well developed, slightly exsert, strongly granular 
on their sides, and uniting by the granules here and there ; the 
septa of the last cycle more developed than the penultimate, and 
curving towards and joining or not the septa of the cycle prece- 
ding them in age. "Wall porous, naked, showing simple, close, 
unequal verrucellate, distinctly granular costsB. 

Distribution,. — Fossil, Eocene, Oligocene, Miocene : Europe. — 
Mecent. Chinese seas. 

Synapticula are often seen near the calicular margin, between 
septa. 

Genus Endopachts, Lonsdale^ Quart, Joum. Geol. Soc. Lond. 

vol. i. p. 214 (1845). 
Corallum simple, straight, free, compressed and keeled along 
the narrow base and sides, where there are also costal wing-shaped 
appendices. Calice with unequal axes on different planes ; the 
fossette long and narrow. Columella spongy, slightly developed. 
Septa in five cycles, narrow, slightly exsert, close, the higher 
cycle joining the preceding, sides granular. 

Distribution. — Fossil, Eocene : Alabama. — Becent. Australian 
seas? 

Genus Hetebopsa^mta, Milne-Edwards 4f Jules Haimej Ann. 
des Set. Nat. 3« s6r. t. x. p. 89 (1848) ; Rist. Nat. des Corall 
vol. iiL p. 105. 
Corallum simple^ straight, low, increasing fissiparoudly so as 
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to form a compound corallum with two or more calices. The base 
broad, flat, unsymmetrical, tumid, containing a Sipunculid worm, 
and perforated for it. Calice circular, close, or a figure of 8, 
or round, open, shallow. Columella spongy, well developed, 
deep. Septa numerous, many joining near the columella. Wall 
stout, porous, often enlarged at certain spots around the calice. 
CostaB not present, but replaced by series of very small granules, 
coalescing into papillae or small strisp. 

Distribution. — Becent, Chinese seas, Burmese seas, North- 
Australian seas, Philippines, E. Africa and islands. 

The porosity of the wall, the relations of the septa, and the 
absence of pali separate the genus decidedly from Stephanoseria. 

III. AlUance DENDROPHYLLIOIDA. 
Colonial Eupsammidse, with well^developed calices and septa. Colu- 
mella variable in development, spongy, lamellar, or absent. Coenenchyma 
variable. Dissepiments rare. 

Genus Dendrophyllia, Ed. & H. 

Subgenus C(enopsammia, Ed. & H. 
Genus Placopsammia, Reuss. 
Genus Astropsammia, Verrill. 
Genus Pachypsammia, Verrill. 
Genus Ste&bopsammia, Ed. & H. 
Genus Calostylis, Lindstrom. 
Genus absorbed : — 

Brassyia, B, Wright 
CcENOPSAMMiA, Ed. & H., bccomcs a subgenus. Aulopsammia> 
Reuss, is not a Madreporarian. 

Genus Dendbophtllia, MUne-Udwards Sf Jules Haime^ Rist, 
Nat des Corall vol. iii. p. 112 (1860). 
Syn. Brassyia^ B. Wright. 

Colony generally dendroid and high or low, corymbose or csbs- 
pitose, or forming clumps ; increasing by gemmation, which is 
lateral or subbasal. CoraUites rather large, cylindrical, cylindro- 
turbinate, more or less elongate. Calice subcircular, deep. Colu- 
mella more or less developed, often large. Septa barely exsert or 
not, thin, close, those of the fourth cycle well developed, and the 
septa of the last cycle or cycles bending to their predecessors and 
uniting or not to them. Walls subcostate near the calices, 
covered with rough vermiculate grains in rows, with irregular 
spaces between. 

LINN. JOUBN. — ZOOLOGY, VOL. XTIII. 12 
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Milae-Ed wards and Jules Haime divide this genus into groups 
of species : — 

1. Arborescent DendrophylUa. With an arborescent trunk, 

brandies arising from it in vertical series, and rami- 
fying in tHeir turn in an alternate and distichous 
manner. 

2. Branching Dendrophyllia, The parent occupies the axis 

of the corallum or colony, and the secondary branches 
arise around it, forming several vertical series, some 
uniting when they come in contact. 

3 . Incrusting Dendraphyllia, Not developing much in height 

by budding, and resembling an Astrseiform mass, with 
some coenenchyma. Corallites often uniting about the 
base. 

Distribution, — Fossil. Eocene: England and Europe. Mio- 
cene: Europe. — Eecent, Atlantic, Cape Verd, Madeira, Medi- 
terranean, Pacific, Arafura Sea, Chinese and Australian seas. Bay 
of Panama, Caribbean Sea. 

The genus Brassy ia, B. "Wright, Ann. & Mag. Nat. Hist. 18S2, 
ix. p. 77, was established for specimens of one species. It is a 
stumpy, broad-based coral, clearly colonial, fiom the buds upon 
it, although it is stated to be simple. The only interesting point 
is that the septa are said not to unite. 

It is synonymous with Dendrophyllia, and is in no way inter- 
mediate between Dendrophyllia and Balanojphyllia, 

Subgenus C(enopsammia, (genus) Milne-Edwards ^ Jules Raimey 
Hist, Nat. des Oorall. vol. iii. p. 125 (1860), amended. 

Colony in tufts, or fasciculate or dendroid, rarely massive. 
Corallites more or less cylindrical, free or surrounded by ccsnen- 
chyma. Calices subcircular. Columella well developed. Septa 
not exsert, in three complete cycles, and whenever there are higher 
orders they are rudimentary. Costae delicate, subvermiculate 
inferiorly, simply granular near the calice. Gemmation latend 
and subbasal. Septa and wall differing in the amount of per- 
foration. 

Distribution. — Fossil. Pliocene : Europe. — Becent, Indian 
Ocean, Bed Sea, Pacific, North-Australian seas. New Zealand, 
Panama, Ciipe Verd Islands. 
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Gknus Flacofsamhia, BeusSf 8itzungth. der KaU. Akad, der 
WiB8, Wien, Bd. xixv. p. 486, pi. 2. fig. 16 (1859); Duncan, 
" Deep -Sea and Littoral CoraU,'^ Froc, Zool, Soc, 1876, p.44tl. 

Colony with a broad base, and short stunted projections, end- 
ing in elliptical calices. Columella long and lamellarj, compact. 
Septa in four cycles, and with some of the orders uniting, as is 
usual in the Eupsammidae. Costae visible to the base, often wavy 
and inosculating. 

Distribution, — Fossil. Miocene, Oligocene : Europe. — Recent, 
Galapagos ? 

Genus Astbopsammia, Verrill, Notes on Eadiata, p. 509 
(1868-70). 

Colony massive. Corallites united to their summits by an 
abundant, very porous coenenchyma. Walls scarcely distinct 
from the coenenchyma, very porous. Septa in four cycles, with 
some orders of the fifth ; those of the fourth unite to the terfciaries. 
Columella usually well developed, composed of loose, convoluted, 
and twisted lameUsD and trabeculsB. Interseptal spaces cut off 
below by thin transverse dissepiments, which often coincide in all 
the chambers. Calices shallow. G^emmation chiefly marginal and 
interstitial. Fissiparity may occur. 

Distribution. — Beeent. Mergui, Burmah ; Gulf of California. 

Some forms considered to be Ccenopsemmia, and which have 
ccenenchyma, belong to the next genus. 

Genus Pachtpsammia, Verrill, Proc. Essex Institute, vol. v. 
(1866-67). 

Colony massive and incruating. Corallites united near their 
summits by a massive coenenchyma. Eour complete cycles of 
septa. Columella rudimentary or trabecular, not salient. Sur- 
face of the coenenchyma with waving ribs. Gemmation lateral, 
irregular. 

Distribution. — Beeent, Chinese seas. 

This genus approaches Stereopsammia, but has a solid coenen- 
chyma. It differs from DendropJiyllia in not having a distinct 
columella. 

Genus Steeeopsammia, Milne-Edwards ^ Jules HaimCy Brit, 

Ibss. Corals, Introd. Fal. Soc. p. 43 (1850). 
Colony incrusting, glomerulate. Corallites short, united at 
the base, free near the calice. Calices circular, rather deep. 

12« 
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Columella absent or rudimentary. Septa hardlj exsert, those 
of the last cycle less developed than those of the penultimate. 
CostsB fine, close, frequently discontinuous and vermicnlate. 
Gemmation irregular, and from the base. 

Distribution, — Fossil. Eocene: England. 

Pourtal^s considered his Amphelia rostrata to belong to thi» 
genus ; but it can hardly be included. 

Lindstrom has described, with his usual care, a remarkable 
coral, which he considers to be one of the Eupsammidae, from the 
Silurian strata of Gothland. The description and figures carry 
conviction that this genus, CalostyliSf is one of the Perforata, and 
that it should be placed in the Eupsamtnidse. The resemblance 
of the thick mural structure of the calicos to that of Theco- 
psammia, Pourtales, is very striking. 

Genus Calosttlis, Idndstrom, (Efversigt af K, VetensJc-Akad, 
ForJiandl p. 421 (1868). 

Colony cylindro-conical, uniserial, budding between the calice 
and the base. Septa numerous, thin, coalescing, irregulariy per- 
forated, ragged at the upper free edge, and forming a trabeculate 
columella with their inner ends. Columella broad, convex. Dis- 
sepiments few. CostsB extend from the calice to the base, and 
are covered here and there by a smooth thin epitheca. 

Distribution, — Fossil, Silurian : Gothland. 

The above diagnosis is compiled from Lindstrom's generic 
diagnosis, and from the description of the species, Calostylis 
cribraria, Lindstrom's diagnosis is rather too short for the 
purposes of comparison with other EupsammidsB : — " Polyparium 
compositum, gemmatio uniserialis, lateralis, septa numerosissima, 
interdum inter se coalescentia, columella trabecularis, epitheca 
incompleta." 

IV. Alliance LEPTOPSAMMIOIDA. 
Simple Eupsammidse with irregular septal development 

Genus Lrptopsammia, Ed. & H. 
Genus Endopsammia, Ed. & H. 

There are two genera, each established for one species only, 
which are exceedingly unsatisfactory. They are Leptopsammia 
and Endopsammia of Milne-Edwards and Jules Haime. They 
are closely allied, and in both there is an iniperfection of the 
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fourth cycle, and a deficiency of that lateral junction of the 
septa which is so generally characteristic of the family. 

Oenus Leptopsammia, Milne-Edwards 4f Jules Haime, Hist. Nat, 
des Corall. vol. iii. p. 106 (1860). 

Corallum simple, adherent, tall, subturbinate, narrow at the 
base. Calice elliptical, with a large and deep fossa. Columella 
very developed, projecting. Septa not exsert, moderately close, 
very thin, barely granulated ; the septa of the first and second 
cycles nearly equal, the septa of the fourth order curved towards 
the tertiaries, which they reach at a little distance from the 
columella. The septa of the fifth order perforate, denticulate, 
projecting barely from the wall. Epitheca rudimentary near the 
base. Cost© distinct. 

Distribution, — JRecent, Philippines. 

Genus Endopsammia, MUne-Edwards ^ Jules Haime^ Ann, des 
, Sci. Nat. 3» ser. t. a. p. 92, pi. 1 (1848). 

Corallum short, straight, adherent by a broad base. Calice 
circular, with a deep fossa. Columella spongy, well developed 
and projecting. Septa stout, exsert, very largely granular. The 
fifth order rudimentary, the fourth curving towards the tertiaries ; 
these and the primaries large and nearly equal. CostsB well 
developed. Wall thick and porous. A pellicular epitheca. 

Distribution, — Recent, Philippines. 

The following genera cannot be placed in Alliances : — 

Group. Incrusting colonial Eupsammidse. 

Genus Astroidbs, Blainville. 
Group. Fissiparous colonial Eupsammidse. 

Genus Lobopsammia, Ed. & H. 

Group. Simple Eupsammids, budding from the wall. 

Genus Rhodopsammia, Semper. 
Group. Colonial Eupsammidae, budding from stolons. 

Genus Rhizopsammia^ VerriU. 

Genus AsTEOiDES, Blainville, Diet, des Sci, Nat. t. Ix. p. 332, in 
Hist, Nat. des Corall, vol. iii. p. 131 (1860). 

Colony incrusting, massive. Corallites imperfectly united, or 
free at their sides. Wall spongy, but dense. Calicos circular or 
polygonal, free or united by their edges. Columella very deve- 
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loped, projecting, spongy. Septa moderately dereloped, very 
thin, not exBert, finely and unequally dentate, those of the last 
cycle less developed than those of the penultimate. Endotheca 
scarce. Epitheca surrounding the corallites thin and compact. 
Distribution. — Becent. Mediterranean. 

Genus Lobopsammia, Milne-Edwards Sf Jules Saime, Rist. Nat. 
des Oorall, vol. iii. p. 123 (1860). 

Colony dendroid and very short and dichotomous, short branches 
directed outwards. Calices with irregular-shaped margins, in- 
creasing by fissiparity. Four cycles of septa well developed, and 
some of the fifth ; higher orders bending to and joining the penul- 
timates. Columella spongy. CostsD delicate, with indistinct 
granules. 

Distribution, — Fossil, Oligocene : Europe. 

Oenus Ehobopsammia, Semper^ '^ Qenerationstuechsel hei Stein- 
Jcorallen,^^ Zeitschr. fur wiss, ZooLy Leipzig y vol. xxii. p. 257 
(1872). 

Corallum simple or colonial, free or attached, with lateral 
buds, cylindro-conical or compressed. Calice elliptical, rather 
deep. Columella more or le^s projecting, composed of convoluted 
*' leaflets." Septa narrow, sharp at the edge, hardly exsert ; first 
and second cycles extending to the columella, unequal ; succeed- 
ing cycles joined with those of preceding cycle. Cost» simple, 
distinct from the base, close, subequal, granular. Epitheca 
absent or rudimentary. 

Distribution, — Becent. Philippines. 

Several species of this interesting genus are described by 
Semper and beautifully figured. The budding is below the cali- 
cular margin, and some buds may bud again. The parent is 
clearly alive after this process, and the whole colony is a pale 
pink in colour when alive, and the tentacles, which are long, 
are of a deeper tint. Some coralla are attached, others are free ; 
and some have buds, others have not. In one instance there is a 
bud with a quadrangular transverse outline springing from the 
calicular margin. 

Genus Ehizopsammia, Verrill, Notes on Badiata, p. 510 
(1868-70). . 
Colony low, incrusting, extending by stolon-like expansions of 
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the base, from wliich buds arise. Corallites cylindrical or nearly 
so, connected by thin creeping expansions, which have the same 
texture as the wall. Calices subcircular or elliptical. Septa thin, 
crowded, a little projecting, arranged in four or five cyles ; last 
cycle well developed, uniting to those of the preceding cycle, 
which rise up in the fonn of prominent paliform lobes, beyond 
which the central region of the calice is deep. Columella very 
porous and its surface papillose. Wall very porous. No epi- 
theca. CostsB scarcely distinct, represented by series of rough 
granules. 
Distribution, — Becent. Pacific, Pearl Islands. 



U. Family MADREPORID-a {pars), Ed, # H. 

This family corresponds to the subfamily Madreporin8B, Ed. A 
H. It is necessary to give the subfamily the position of a family, 
not only because the Eupsammidse have become a family, but also 
because it is evident that the great genus Madrepora will even- 
tually be largely subdivided. The subfamily Turbinarinse, Ed. & 
H., is included in this family. 

Colonial perforate Madreporaria, increasing by gemmation ; 
ccenenchyma more or less abundant, spongy, and reticulate, 
slightly or not distinct from the porous corallite-walls. Septa 
lamellar, slightly porous, or else solid, variable iu number and 
size. Calices prominent or sunken. 

Alliances : — Madreporoida, Turbinaroida. These alliances were 
subfamilies according to Milne-Edwards and Jules Haime. 

I. AUiance MADREPOROIDA. 

Madreporidse with diverse shapes, usually ramose or foliaceous or 
incnisting. Ccenenchyma moderate or considerable. Septa with two oppo- 
site primaries larger than others. Interseptal loculi with dissepiments. 
Gemmation symmetrical or not, extracalicular. Calices more or less pro- 
minent and variable in shape. 

Genus Madrbpora, Linnaeus. 
Subgenus Isopora, Studer. 

Genus Madhepoea, lannaus, Syst, Nat edit. x. p. 793, 
amended. 

Colony very variable in shape, branching, bush-shaped. 
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expanding, flat, corymbifonn, or foliaceous, pedunculate or ia- 
crusting. Gemmation around the parent corallite and from the 
side of other calices. Coenenchyma abundant, spongy, reticulate, 
gpinulose, growing exogenously from the porous walls of the 
coraUites. Calices yariable in shape, projecting or immersed, but 
never all so ; terminal calices, or some amongst the mass, longest 
or largest (parents). Septa distinct, variable in solidity, two 
opposite primaries largest and nearly meeting. Twelve tentacles, 
and one larger than the others. No columella. An endotheca 
may exist, which occasionally becomes tabulate. 

Distribution, — Fossil. Eocene: Europe, India. Oligocene: 
England and Europe. Miocene : Europe ; Sind, Asia. — Becent, 
Bed Sea, Indian Ocean, Oceania, Pacific, Caribbean Sea. 

Subgenus Isopora, Studer, Monatsbericht der KUnig, Preuss, 
Akad. der Wiss. Berlin^ 1878, p. 535 {Gazelle Corals), 

Colony leaf-shaped or lobate. Calices equally prominent, and 
distributed over the whole surface. The apical calices are wanting. 

Distribution, — Becent, Philippines. 

II. AlUance TURBINARIOIDA. 

Madreporidse in colonies, with an abundant ccenenchyma between the 
coraUites, which is distinct from the mural structures, spongy and reticu- 
late. Increase by gemmation. 

Genus Turbinaria, Oken. 
Genus AstruEOPORA, Blainville. 
Genus Dbndracis, Ed. & H. 
Genus Actinacis, d*Orbigny. 
Genus Palaacis, Haime. 
Genus Prisciturben, Kunth. 
Genus Stylaraa, Seebach. 

Genus Tubbinabia, Oken, 1815 ; Milne-Edwards ^ Jules JBCaime, 
Bolifp, des terr. Palioz, p. 141. 

The colony is usually crateriform or foliaceous and twisted. 
There is an abundant coenenchyma between the coraUites, and it 
is dense and also echinulate at the surface. The calices are more 
or less projecting. The septa are nearly all of the same size ; and 
there is a well-developed spongy columella. 

Distribution, — Fossil. Miocene of France, Sind, Asia, — Beeent. 
Red Sea, Indian Ocean, Pacific, 
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This genus was shown by Milne-Edwards and Jules Haime to 
absorb Gemmipora, Blainville, and Eaplanaria (pars), Lamarck. 

G^enus Astb^opoea, Blainville, Diet, des Set. Nat. t. ix. p. 348 

(1830). 
The colony is massive in shape, adherent or incrusting. The 
coenenchyma is lax, and decidedly echinulate at the surface. The 
septa are unequally developed on the small calices. There is no 
columella. Tabula are seen in some specimens. 

Distribution, — Fossil, Eocene of Europe and "West Indies. 
Miocene: Sind, Asia. — Beeent. Eed Sea, Indian and Pacific 
Oceans. 

GTenus Dekdbacis, Milne-Edwards ^ Jules Saime, Hist, Nat, 
des Corall, vol. iii. p. 169 (1860). 
The colony is arborescent, and the coenenchyma is very dense 
and granulated at the surface. Calices submammiform. Septa 
few in number, subequal. No columella. 
Distribution. — Fossil. Eocene of Europe. 

Genus AcTiNACTS, d^Orbigny, Note sur les Folyf,foss, p. 11 

(1849). 

Colony subdendroid, with a greatly developed coenenchyma, 
which is rather dense and granulated, and not very perforated. 
Calices circular, small, distant. Septa few in number, subequal, 
somewhat exsert. A columella, which is papillose. Pali exist 
before all the septa. 

Distribution. — Fossil. Cretaceous of Europe. 

Grenus Paljeacis, J. Haime, 1860. (Amended by Seebach, Zeits. 
der Deutsch. Geol. Gesellsch. Bd. xviii. p. 308, Berlin, 
1866.) 

Syn. Sphenopotertum, Meek and Worth en. 

Colony pedunculate, cuneiform. Calices immersed in a vermi- 
culate perforate coenenchyma, marked with anastomosing stria- 
tions. Calice-walls of the same structure as the coenenchyma, 
thick, but porous. Calicular margins circular in outline. Calices 
widely open. Septal system of fine, numerous, unequal stria- 
tions (30). Gemmation intercalicular, and producing occasionally 
by pressure polygonal calicular margins. 

Distribution. — Fossil. Carboniferous : America. 
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QenuB Peiscitfeben", Kunthy Zeits. der Deufsch, Geol. GeselUch, 
Bd. xxii. p. 25 (Berlin, 1870). 

Colony low, expanding, attached by the whole base. Coenen- 
chyma well developed, compact, and composed of a sponge-like 
structure. Calices projecting, rather inclined, differing in size, 
nearly or quite circular in outline, surrounded by coBnenchyma. 
Septa variable, both thick and thin. Columella spongy. 

Distribution. — Fossil, Silurian : Oeland. 

This is a very puzzling genus, and its characters have been 
very ably described and delineated by Kunth. Its position is 
probably amongst the TurbinarinsB. 

Genus Stylae^a, Seebach, Zeits, der Deutsch, Geol. Gesellsch. 
Bd. xviii. p. 306 (Berlin, 1866). 
Colony low, covering some space, with a crust-like, vermiculate, 
perforated coenenchyma and a basal epitheca. Calices polygonal, 
moderately deep, with a stout, projecting, spongy columella. 
Septa strongly crenulate, in two cycles. Walls moderately stout, 
bearing points in the angles of the calices. 

Distribution. — Fossil, Lower Silurian : Europe (Wesenberg). 

in. Family PORITID^, Ed, ^ H. 

Perforate Madreporaria composed of reticulate and trabeculate 
sclerenchyma. Septa never completely lamellary, but trabecular 
and fenestrated, or as series of discontinuous trabeculae. Walls 
very porose. Corallites increasing by gemmation, and united 
directly or by intervening porous sclerenchyma. Dissepiments 
and tabulae may exist. 

There are two Alliances — the Poritinoida and the Montiporoida. 

I. AlUance PORITINOIDA. 
Corallites united by their trabeculate walls without intervening coenen- 
chyma, or with some of very rudimentary kind. 

Genus Poritbs, Ed. & H. 

Genus SvNARiBA, Verrill. 

Genus Napopora, Quelch. 

Genus DiCTVARiEA, Reuss. 

Genus RHODARiEA, Ed. & H. 

Genus Gomopora, Quoy et Gaimard. 

Genus Litharaa, Ed. & H. 
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Genus Protarjia^ Ed. & H. 

Genus Alveopora, Quoy et Gaimard. 

Subgenus Favositipora, S. Rent. 
Genus Somphophora, Lindstrom. 
Genus DiCHORiEA, T. Woods. 
Genera absorbed: — Stylaraa, Ed. & H., non Seebacb; Mk- 

ANDRARiEA, EtalloU. 

Favositipora, S. Rent, becomes a subgenus; Roninckia, 
£d. & H., a doubtful genus. 

Genera removed :— Microbolbna, Lamour. ; CosciNARiBA, Ed. 
& H. ; DiCTYOPHYLLiA, Blaiuville; Plburodjctyum, Gold- 
fuss ; HoLARiBA^ Ed. & H. ; Ccenostroma, Winchell. 

Genus Poeites, Milne-Edwards 4c Jules Haime^ Hist* Nat. des 
Corall, vol. iii. p. 173, altered. 

Colony ramifying, or in tufts, or foliaceous, often massive, and 
lobed or low, incrusting or not. A basal epitheca invariable in 
the last instance, frequent in all. Corallites with trabeculate and 
perforate walls, not distinct from those of their neighbours, and 
therefore without intermediate coenenchyma. Calicos small, 
pentagonal. Septa twelve or less, feebly developed, trabecular or 
spinulose. A small columella, forming at its free end a knob or 
a trabecular point or a style. Pali five or six, and not very distinct 
from the septal ends, in a circle around the columella. Eudotheca 
exists sparingly, and may be dissepimental or tabulate, or may be 
mere stereoplasm. 

Distribution. — FossU. Eocene: Europe, Sind, Asia. Mio- 
cene : West Indies and Europe, Sind, Asia. — Becent. Bed Sea, 
Indian Ocean, Pacific, "West Indies. 

This genus absorbs Stylaraa, Ed. &> H., 1851. 

The absence of any intercorallite reticular tissue or coBuen- 
chyma is invariable in the recent forms; but in the Eocene 
Forties panicea, Lonsdale, there is a small quantity in some parts 
of a colony, but not in all (Supp. Brit. Foss. Corals, Pal. Soc. 
1866, p. 63 ; P. M. Duncan). 

Genus Sinae^la., Verrill, Bull. Mus. Comp. Zool. Camhridget 
Mass. 1864, No. 3, p. 42. 

Corallum irregularly branched or glomerate. Corallites with- 
out distinct walls. The septa rudimeDtary. Six prominent and 
paliform lobes surround the central cavity, which has a small 
rudimentary tubercular columella. Outside of the pali are other 
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similar points or granulations scattered between the cells (coral- 
lites), whicli are not distinctly circumscribed, but often separated 
for some distance by a porous coenencbyma. 

SynarcBa includes Porites conformisy P. monUculosa of Dana ; 
also Pontes antiqua^ Dana, = P. Dana, Ed. & H. 

Distribution, — Recent, Pacific. 

Qenus Napopoea, Quelch, Ann. ^ Mag, Nat. Hist. 1884, 
xiii. p. 296. 

Corallum compound, porous. Gemmation intracalicinal, the 
developing buds with distinct centres almost destitute of distinct 
walls, at first united in groups of 2--6, and surrounded by the 
common wall of the parent calicle ; but as development proceeds 
they are separated off by a narrow, raised, distinct waU. CaH- 
cinal depressions very variable in size and shape, according to 
the number, position, and degree of development of the buds. 
Walls of the older calicles porous, distinctly raised, and angular. 
Septa generally of two cycles, rudimentary. Pali six, sometimes 
one smaller than the others or absent, generally well developed, 
and distinctly marking the position of the calicinal centres. 
Columella rudimentary, represented by small papillif orm projec- 
tions, often absent. 

Distribution. — Recent. Tahiti. 

Genus Dictyae^sa, Reuss, Foss, Korallen aus der Insel Java, 
Novara Exped,, Geolog. Theil, p. 175, pi. ii. fig. 6. 
The colony is in knotty branchlets. The calices are rather irre- 
gular in shape, generally pentagonal, separated by a slight ridge. 
Septa few, about 6 to 12, uniting around the axis by false pali- 
form lobes. Columella absent. Considerable distinction between 
the size of the calices and the dimension of the septa. 
Distribution. — Fossil. Eocene : Java, Asia, Europe. 

Genus EnoDAEiEA, Milne-Fdwards Sf Jules Haitne, Compt. Rend, 
t. xxix. p. 259 (1849). 
The colony is massive ; the calices are deep and pentagonal ; 
the trabeculae of the walls of the corallites are well developed, but 
they retain their spongy appearance. Septa trabecular, not much 
developed, and in three cycles. Columella absent or rudimentary. 
Pali six in number and very large, placed before the secondary 
septa. 
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Dhtrihution, — Fossil. Miocene of West Indies and France. — 
Becent. Australian and Chinese seas, Indian Ocean. 

Qenus QoNiopoBA, Quoy Sf Gaitnard, Toy. de V Astrolabe, Zooph. 
p. 218 (1833). 

Colony attached or free, lobed or hemispherical, or in tall blunt 
cylindrical masses. Corallites with distinct trabecular walls join- 
ing those of their neighbours, without intermediate tissue. Ca- 
lices unequal in size, and shallow or deep, pentagonal. Septa 
projecting but little in the upper part of the calices and ragged, 
extending towards the columella as porose trabecular laminae. 
Columella well developed, spongy. No pali. Gemmation between 
the calices. Endotheca exists. 

Distribution. — Becent. Eed Sea, Indian Ocean, Pacific. 

Genus Lithab^a, Milne-Edwards S[ Jules Haime, Comptes 
BenduSy t. xxix. p. 258 (1848), amended. 

Colony low, free or incrusting, lobed, or dendroid, or discoid, 
with an imperfect or well-developed epitheca. Corallites with 
trabecular porose walls adherent to, or fused with those of their 
neighbours. Calices polygonal or irregular. Septa well deve- 
loped, and subperforate and echinulate. Columella trabecular, 
and formed by the septal ends. No pali. 

Distribution, — Fossil, Cretaceous (Upper): Europe. Eocene : 
Europe, Sind, Java. Oligocene : Europe. Miocene : France. 

The septa approach those of the Astrseidse, and the genus 
is closely allied to the recent Goniopora. 

Some comparatively late researches on the next genus have 
modified the generic diagnosis, and have given a higher distribu- 
tional range to the species. 

Genus Peotab-BA, Milne-Edwards Sf Jules Haime, Hist. Nat, 
des Corall, vol. iii. p. 184 (1860), amended. 

Colony incrusting and massive. Corallites polygonal, with 
simple perforated walls, which at the calicular surface are nar- 
rower than the calice by one half, and are ornamented with 
points. Calices shallow. Septa 6-12 to 24 in number, pass a 
little way in and are sublamellary and dentated. No columella. 

Distribution, — Fossil, Silurian : America. Devonian : Europe. 
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Qenus Alteopoba, Quoy ^ Gamard, Voy, de V Astrolabe, Zoaph, 
p. 394. (1834). 

Colony lobed, convex, foliaceous or dendroid. Corallites united 
by very largely fenestrated trabecular walls. Calicos polygonal, 
deep, usually unequal. Septa as simple series of distant spini- 
form trabeculsB, which may ramify near the axial space, and form 
a false columella or not. Epitheca basal or pellicular. 

Distribution, — Fossil, Oligocene : Java. Miocene : West In- 
dies, Europe. — Becent, Eed Sea, Pacific, Indian Oceao. 

In some specimens of Alveopora viridis, Quoy {A. spongiosa^ 
Dana), there are tabulsB ; but there are twelve tentacles, which 
are short and cylindrical. They have been placed in the following 
subgenus. 

Subgenus Favositipoea, Saville Kent, Ann. Sf Mag, Nat, Hist. 
ser. 4, vol. vi. (1870), p. 386, pis. 17, 18. 

The corallum resembles that of Alveopora, and has tabulae. 

Distribution,— Fossil, Palaeozoic: America. — Becent. Locality 
unknown. 

This type belongs to the Alveopora-viridis group, and can 
hardly be separated from Alveopora generically. It had better 
include the tabulate Alveopora for the future, which are never- 
theless true Perforata. 

The genus Koninckia, Ed. & H. Hist. Nat. des Corall. vol. iii. 
p. 263, is one of the Alveopora-Favositipora group, and is ill- 
defined. It is from the White Chalk of Eoyan. 

Grenus Somphophoba, Idndstrim, Bichthofeh*s China, 
vol. iv. p. 51 (1883). 

Colony with deep polygonal calicos. Wall thick, indistinctly 
fenestrate with large spaces. Six septa, rather distant, having 
pointed dentations, not uniting together nor reaching the centre 
of the calico. Dissepiments (tabulate) irregularly distant one 
from another. 

Distribution, — Fossil. Silurian: China. 

Lindstrom, with his usual perspicuity, places this genus in the 
neighbourhood o^ Alveopora and Favositipora. 

Genus DiCHOBiBA, T, Woods, Proc. Linn, Soc, New South Wales, 
vol. iii. (1879), p. 96. 
Colony turbinate, pedunculate, broadly attached. Calices 
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polygonal, numerous, minute, irregular. Septa a series of 
needle-shaped points. Wall of corallites thickly studded with 
short, stout, and very conical points, swollen at the base, and 
pointing towards the interior of the fossa. A common epitheca 
in very thick folds. Gemmation intracalicular. 

Distribution. — Becent, Pacific. 

The Eev. T. Woods gives a delineation of the species ; and 
there is no intermediate coenenchyma shown between the calicos. 

M. de Fromentel, op. cit. p. 256, places the genus Pleuro- 
dicttfttm, Goldfusa, in the group Perforata, which includes Forites. 
This genus finds no place amongst the Madreporaria Perforata, 
as it is founded on a cast of a species of the genus Michelinia, 
a PalsBozoic tabulate form which in all probability belonged to 
the Alcyonaria. 

M. de Fromentel* places the genus Solaraa, which was 
founded by Milne-Edwarda and Jules Haime to receive Alveo- 
lites parisiensis, Micbelin, amongst the Perforata in the neigh- 
bourhood of Forites, The condition of the specimens on which 
the above-named species was established is very defective. Milne- 
Edwards and Jules Haime, in 1860, in their *Hist. Nat. des 
Corall.' vol. iii. p. 244, place BiolurcBa as a synonym of Axopora, a 
genus with tabulsB, and certainly not one of the Madreporaria, 
but an Alcyonarian. Rolarma is therefore no longer a genus. 

The genus Ccenostroma, Winchell, is probably an ally of Stro- 
ma tapora, and not a coral. 

II. Alliance MONTIPOROFDA. 

PoritidcB with a more or less abundant spongy coenenchyma. 

Genus Montipoba, Quoy & Gaim. 
Genus Anacropora, Ridley. 

Genus Montipoba, Qi^oy et Gaimard, Voy* ^ Astrolabe^' Zooph. 

p. 247 (1833); VerriU, Notes onBadiata, Revision of Corals 

of West Coast of America (1868-70), p. 602. 

Colony various in form, glomerate, massive, incrusting, folia- 

ceous, lobate or branching. Coenenchyma abundant, porous, or 

spongy, usually echinulate at the surface, and often rising into 

ridges, papilliform eminences, and crests between the corallites ; 

♦ ' Introd. i TEtude des Polyp, foes./ Paris, 1858-60. 
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usually very differeut on the base. Corallites small, wide apart, 
separated by coenenchyma in wbich they are immersed, or else the 
ealicular margin is raised, lacerate, and spinulose. Calices deep, 
with columella and pali. Septa little developed, six or twelve, 
and often trabecular. Secondaries smaller than the primaries. 
Distribution. — Recent, Eed Sea, Indian Ocean, Pacific. 

Mr. S. O. Eidley has investigated and described a very interest- 
ing form, which he places in a new genus, Anacropora, The 
aspect of the species is that of one of the Madreporidae, and the 
two large primaries add to this character ; but the gemmation 
differs. The septa are trabecular, but are fairly developed. 

Genus Anaceopoba, Bidley^ Ann, 4f Mag, Nat. Hist, ser. 6, 
vol. xiii. p.287(1884). 

Colony ramose. Axis and apex of branches formed by a spongy 
coenenchyma. New calicles formed centripetally, i, e, from the 
base towards the apex; no calicle of any kind at the apex. 
Calicles equally distributed all round stem and branches, with a 
tendency to arrangement in longitudinal series. Septa trabe- 
culate, comprising two cycles of six septa each, two (approxi- 
mately upper and lower) primaries being larger than the four 
lateral primaries. 

Distribution. — Becent. Keeling Islands. 



The proper position of Fsammocora is with the Lophoserinae, 
p. 161. I have only been able to study this genus after going to 
press. 

Genus Psammocoea, Dana, Zooph. Wilkes Exped. (1846), 
p. 344, amended. 

Colony in ramose tufts ; branchlets often lobed, or in convex masses, or 
foliated and lobed. Surface more or less irregular, from gibbous humps or 
linear elevations. Coenenchyma exists in places, especially on the gib- 
bosities, which, however, just as frequently are covered with calices. 
Calices small, centres distinct, but margins ill-defined, usually circular, 
shallow, with a small central fossa with a minute papilla, the top of the 
columella. Septa 6-9-12 in number, very variable in thickness ; some- 
times one half of them reach the columellary space, and form a ring of 
tissue around the columella, the other septa having previously united to 
them ; or several septa are club- or boss-shaped at their free margins^ and 
are much larger than the others which environ them. These larger septa 
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appear isolated, but are continuous with laminae that extend downwards. 
Sometimes these boss- or club-shaped septa are found beyond the calices 
and between sets of them, and thus resemble the tentacular septa of the 
family Fimgidse. Here and there great confusion of calices and these septa 
is apparent. The eostce are indefinite, but they are continuous with the septa, 
and reach over linear elevations, and sometimes cover much space. They 
often bifurcate. Septa soUd, spinulose, connected by numerous small 
synapticula. Wall formed by synapticula, which exist between the costse 
also. Gemmation and rarely fissiparity. 

Distribution, — Recent, Indian Ocean, Chinese seas, Pacific. 

Psammocora, Dana, was splendidly illustrated by Dana in his great work, 
and the remarkable superficial views given, are often strikingly correct. 
But with age and after death deposit of carbonate of lime occurs, in the 
first instance consolidating the tissues, and in the other adding to their 
density. Sections, or rather fractures, made longitudinally and trans- 
versely, prove that the septa are solid, stout, spinulose at the free surface, 
and that synapticula abound. There is some coeneuchyma between coral- 
lites here and there, sometimes forming monticules ; and it is evident that 
fissiparity may occur, but it is rare. Under the circumstances the genus 
must be removed from the section Perforata into that of the Fungida, 
£amily Lophoseridse, near Plesioseris, nobis. 



The following niue genera are new : — 



Antillastraea, p. 108. 
BrachymaBandrina, p. 90. 
DiplothecastrsBa, p. 115. 
Koilocoenia, p. 115. 
Nototrochus, p. 17. 



Physophyllia, p. 118. 
Pourtalosmilia, p. 72. 
Pratzia, p. 160. 
Zittelofungia, p. 150. 



Total number of genera recorded, after revision, 343 out of 478. 
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List of Sections and Families of Madreporaria. 



I. Section APOEOSA. p. 7. 

I. Family TuRBiNOWDiB, p. 9. 

II. „ OcULINID-fi, p. 36. 

III. „ P0CILL0P0RIDiE,p.46. 

IV. „ AsTRiEIDiB, p. 48. 

II. Section FUNGIDA, p. 132. 

I. Family PiiBSiOFUNGiDiE, p. 133. 



II. Family Fungid-b, p. 141. 
in. „ LopnosBRiDiE, p. 146. 

IV. „ ANABACIADiB, p. 165. 

V. „ PLBSI0P0RlTID*,p.l65. 

in. Section PERFOKATA, p. 172. 
I. Family EupsAMMiDiB, p. 172. 

II. „ MADRBPORIDiE, p. 183. 

III. „ PORITIDJl, p. 186. 



List of Genera Sfc. 
I. Section MADBEPORARIA APOROSA. 



I. Family TURBINOLIB^. 

Subfamily Turhinolida simplices. 

Alliance Smilotrochoida. 

Genus 
Smilotrochus, Ed. ^ H., p. 10. 

Subgenus Blagrovia, Dune., p. 10. 
Onchotpochus, Dune, p. 10. 
Desmophyllum, Ehr., p. 11. 

Subgenus javania, Dune, p. 11. 
Schizocyathus, Pourt., p. 12. 

Alliance Flabelloida. 

Genus 
Flabellum, Lesson, p. 13. 

Subgenus Blastotrochus, Eld. ^ H., 
Rhizotrochus, Ed. ^ H., p. 15. [p. 14. 
Thysanus, Dune, p. 16. 

Alliance Placotrochoida. 

Genus 
Placotrochus, Ed. # H., p. 16. 
Sphenotrochus, Ed. ^ H., p. 16. 
NototrochuB, Dune, p. 17. 
Placocyathus, Ed. ^ H., p. 17. 
Platytpochus, Ed. | if., p. 18. 

Alliance Turbinoloida. 

Genus 
Turbinolia, Ed, # U., p. 18. 

Subgenus Stylotroonus, E, de From., 
Stylocyathus, <? Orb., p. 19. [p. 19. 
Conocyathus, dOrb., p. 20. 
Bbtylia, T. Woods, p. 20. 
Trematotrochus, T. Woods, p. 21. 

Alliance Trochocyathoida. 

Genus 
Trochocyatbus, Ed, f H„ p. 22. 

Subgenus Tropidocyathus, Ed. ^ 

H., p. 22. [p. 22. 

„ Thecocyathus, Ed. ^ if., 



Subgenus Blanfordia, Dune, p. 23. 
Deltocyathus, Ed. ^ H., p. 23. 
Odontocyathus, MoseleVf p. 23. 
Leptocyathus, Ed. # A, p. 23. 
Paracyatbus, Ed. ^ H., p. 24. 
Heterocyathus, Ed. ^ H., p. 24. 
Caryophyllia, Imk., p. 25. [p. 25. 
Subgenus Acanthocyathus, Ea.^ H., 
Stenocyathus, Pourt., p. 25. 
Ceratotrochus, Ed. # H., p. 26. 

Alliance Biscocyathoida. 

Genus 
Biscocyathus, Ed. ^ H., p. 28. 
Brachytrochus, Dune, p. 29. 
Sabinotrochus, Dune, p. 29. 
Stephanotrochus, Moseley, p. 29. 
Biscotrochus, Ed. ^ U., p. 30. 
Oycloc>'athu8, Ed. Sf H., p. 30. 
Brachycyatbus, Ed. ^ H., p. 30. 
Anthemipbyllia, Pourt., p. 30. 
Fungiacyaihus, Sars, p. 31. 

Alliance Haplopuylloida. 

Genus 
Guynia, Dune, p. 32. 
Buncania, Pourt, p. 32. 
Haplopbyllia, Pourt., p. 32. 

Group-genus 
Basmia, Ed. ^ H,, p. 33. 

Subfamily Twbinolida gemmautes. 

Genus 
Coenooyafcbus, Ed. ^ H., p. 34. 
Gemmulatrochus, Dune, pw 34. 

Subfamily Turbinolida reptantes. 

Genus 
PolycyathuB, Dune, p. 34. fp. 34. 



Subgenus Agelecyathus, Dune, 



[p.; 
Dui 
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II. Family OCULINID.E. 

Alliance Baryhblioida. 

Genus 
Baryhelia,£a.#ir.,p. 37. 
Neoheli& Mosdey, p. 37. 
Diblasus, Lonsdale^ p. 38. 

Alliance Lophoheliocda. 
Ctenus 
Lophobelia, Ed. # H., p. 38. 
Amphihelia, ICd. # H, p. 39. 
BnalloheUa, Ed. # H, p. 39. 
Euhelia, Ed. # H., p. 40. 
Acrohelia, Ed. # ^., p. 40. 
Astrohelia, Ed. ^ H., p. 40. 
Dendrohelia, EtdUon, p. 41. 

Alliance Oculinoida. 
Genus 
Oculina, Ed. # JET., p. 41. 

Subgenus Agatbelia, Reuss, p. 42. 
Cyathohelia, Ed. 8c H., p. 42. 
Sj-nhelia. £«. ^ «., p. ^. 
TrymoheUa, £i?. ^ H., p. 43. 
Sclerohelia, £». # ff., p. 43. 
Batbelia, Mo&eley^ p. 43. 
Haplobelia, Reuss, p. 44. 

Alliance Prohblioida. 
Genus 
Prohelia, E. de From., p. 44. 

Alliance Stylophoroida. 

Genus 
Stylophopa, Ed. # H., p. 45. 
Stylohelia, E. de From., p. 45. 
Madracis, £i?. # -K, p. 45. 

ni. Family POCILLOPORIDiE. 
Genus 
Pocillopora, Verriil, p. 47. 
Seriatopora, Lmk., p. 47. 

IV. Family ASTUMIDM. 
Subfamily Astrtgida simplices. 
Alliance Trociiosmilioida. 
Genus 
Trocbosmilia, Ed. Sf H., p. 51 . [p. 52. 
Subgenus Epismilia, E. de From., 
Coelosmilia, Ed. ^ H., 
Diploctenium, GoW/z«8, p.53. [p. 52. 
Montlivaltia, Lamour,, p. 53. 

Subgenus Leptomussa, d^Ach., p. 54. 
„ Oppelismilia,Z>M«c.,p.54. 
„ Ceratophyllia, K. v. 
Fritsch, p. 54. 
Feddenia, Dune, p. 54. 

Alliance Placosmilioida. 
G^us 
Placosmilia, Ed. 4' H., p. 55. 



Lopbosmilia, Ed. 4" H., p. 55. 

Subgenus Plesiosmilia, Milas.^ 
p. 55. 
Pleurosmilia, E. de From., p. 56. 
Peplosmilia, Ed. # H., p. 56. 
Blastosmilia, ElaSon, p. 56. 
Sphenopbyllia, Moseley, p. 57. 

Alliance Lithophyllioida. 
G^nus 
Parasmilia, Ed. ^ H., p. 58. 
Dasmosmilia, Pourt., p. 58. 
Conosrailia, Dune., p. 59. 

Genus 
Lithophyllia, Ed. ^ H., p. 59. 
Cipcophyllia, Ed. ^ H., p. 59. 

Subgenus Leptaxis, ReusSt p. 60. 
„ Antillia, Dune., p. 60. 

Alliance Asterosuilioida. 

Gtenus 
Asterosmilia, Dune., p. 61. 
Stephauosmilia, E. de From., p. 62. 
CyathosmUia, T. Woods, p. 62. 
Pattalophyllia, dAch., p. 62. 

Group-genus 
Axoamilia, Ed. # H., p. 63. 

Subfamily Astralda repf antes. 

Alliance Bhizangioida. 

Genus 
Oylicia, Ed. ^ H., p. 64. 
Scolangia, T. Woods, p. 65. 
CryptMigia, Ed. ^ K, p. 65. 
Rhizangia, Ed. ^ H., p. 65. 
Bathangia, Keferst., p. 66. 

Alliance Astranqioida. 
Genus 
Astrangia, Ed. ^ H., p. ^Q. 

Subgenus Coenangia, Pourt., p. 67. 
Phyllangia, Ed. 4' H., 
p. 67. 
TJlangia, Ed. ^ K, p. 68. 
Stylan^, Reuss, p. 68. 
Colangia, Pourt., p. 68. 
Cladangia, Ed. ^ H., p. 69. 
LatusastreBa, dOrb., p. 69. 

Subfamily Astrmda gemmanfes. 
Alliance Cladocoroida. 
Genus 

Oladocora, Ed. # H., p. 70. 

Pleurocora, Ed. ^ U., p. 71. 

Alliance Goniocoroida. 

Genus 
Goniocora, Ed. 4 H., p. 71. 
Rhabdocora, Ed. ^ H.,p.7\. 
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Alliance Dendrosmilioida. 

Genus 
Dendrosmilia, Ed, ^ H„ p. 72. 
Pourtalosmilia, Dune., p. 72. 

Alliance SrrLOSMiLioiDA. 

Gbnus 
StylosmiUa, Ed. # H., p. 72. 
Stylocora, Beuss, p. 73. 
Stylocora, E, de From., p. 73. 
Placophyllia, d'Orb.,ja. 73. 
Donacosmilia, E. de Frorrk, p. 73. 

Alliance FALiEA8TR.«0IDA. 

Genus 
Heterophvllia, M'Coy, p. 74. 
Battersbyia, Ed, # K, p. 74. 

Group-genus 
Hexasmilia, E. de From., p. 75. 

Subfamily Astrceida ceespitosa. 
Alliance Oalahopiitlltoida. 
Genus 

Eusmilia, Ed.^'H,^, 77. 

Subgenus Oaulastraea, Dana, p. 77. 

Aplosmilia, d^Orb., p. 77. 

Solenosmilia, Dune., p. 78. 

Daaj'phyllia, Ed. # fi"., p. 78. 

Calamophyllia, Ed, ^ H., p. 78. 

Pleurophyllia, ^. de From., p. 79. 

Dendrocora, Dune., p. 79. 

Dactylosrailia, d^Orb., p. 79. 

Hymenophyllia, Ed. f H., p. 80. 

Rhabdophyllia, .Ei?. ^ .ff., p. 80. 

Alliance Tiiecosmilioida. 

G^nus 
Thecosmilia, Ed. ^ H., p. 81. 

Subgenus Oladophyllia, Ed. ^ H., 
p. 81. 

Alliance Mussaoida. 
Genus 
TrachyphylHa, Ed. # H., p. 82. 
Mussd, Oken, p. 82. 

Subfamily Astrmidm confluentes. 

Alliance Euphyllioida. 

Genus 
Euphyllia, Ed, ^ H., p. 84. 
Glyphophyllia, E. de From., p. 84. 
Bhipidogyra, Ed. 8c H., p. 85. 
Teleiophyllia, Dune., p. 85. 
Deemocladia, Reuss, p. 85. 

Alliance Eugyroida. 
Genus 
Dendrogyra, Ehr., p. 8(). 



Pectinia^ Oken,j>. 86. 
Eugyra, E. de From., p. 87^ 
Paohygyra, Ed. # H., p. 87. 
Diploria, Ed, ^ H., p. 87. 
Stiboria, EtaUon, p. 88. 
Manicina, Ehr,, p. 88. 
MsBandrina, Ed. ^ H., p. 88. 

Subgenus Ooeloria, Ed. S^ H,, 
Leptoria, Ed. # H., p. 90. [p. 89. 

Maeandrastrsea, Ed, # H., p. 90. 
Brachymseandrina^ Dune, p. 90. 
StellOria,«rOrft., p. 90. 

Alliance Symphyllioida. 

Genus 
Symphyllia, Ed, ^ H„ p. 91. 
Phyllogyra, Tomes, p. 92. 
Dimorpbophyllia, Reuse, p. 93. 
Stibastnea, Etallon, p. 93. 
Ljiliphvllifi, E. de From., p. 93. 
MycetOTiKvUia. Ed, # H., p. 93. 
llophyllia, Ttr^. #//.. p.94. 
TriaacophvUiji, Blamv,, p. 94. 
Coipophyllia, Ed. ^ 5:, p. 94. 
r^r;tpi>phvl]iji, Ed, ^H,, p. 95. 
Plerogyra, Ed. # fl"., p. 95. 
Physog3rra, Quelch, p. 95. 
Phytogyra, d:Orb., p. 96. 

Alliance Monticuloida. 

Genus 
Aspidiscus, KcmWt p. 96. 
Hydnophora, Ed.^K,^. 97. 
MontdculastrsBa, Dune., p. 97. 



Subfamily Astraida agglomerafa 
fismparantes. 

Alliance Favioida. 

Genus 
Dichocoenia, Ed, ^ H,, p. 99. 
Barysmillia, Ed, # .ff., p. 99. 
Stenosmilia, E. de From,, p. 99. 
Favia, Oken, p. 100. 
Favoidea, Reuss, p, 100. 
Baryphyllia, E. (U From,,ja. 100. 
Spinellia, d'Achiardi, p. 101. 
Phyllastraea, E, de From., p. 101. 
D'Achiardia, Dune, p. 101. 

Alliance Goniastrjboida. 

Genus 
Goniastrsea, Ed. # H., p. 102. 
Lamellastra», Dune,, p. 102. 
Aphrastrjea, jBi?. ^ ff., p. 102. 
Septastriea, <f Ord., p. 103. 
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Subfamily Astngida offglomerafa 
gemmantes. 

Alliance Orbicblloida. 

Heliasfcrsea, Ed. # H,, p. 104. 

Subgenus Ulastnea, Ed, ^ H., 
Brachyphyllia, i?«i«s, p. 105. [p. 105. 
Oyathomorpha, Reuss, p. 105. 
Phymastraa, Ed, ^ H,, p. 106. 
Solenastraa, Ed. ^ H., p. 107. 

Subgenus Gyphastnea, Ed. ^ H, 
p. 107. 
Plesiastraea, Ed. ^ H.^ p. 107. 
Antillastrsea, Dune., p. 108. 

Alliance Fla(?occbnioida. 

G«nus 
Placoooenia, d'Orb.,p. 108. 
Placophora, E, de From., p. 108. 
Pleurostylina, E. de Fr(m., p. 109. 

Alliance Stylinoida. 

Gtenus 
Stylina, Ed. ^ H., p. 109. [p- HO. 
Subgenus Heliocoenia, Etallon, 
Psammoocmia, Ed. ^ H., p. 110. 
Columnastraea, Ed. \ H., p. 110. 
Stylastrsea, E. de From., p. 111. 

Alliance PnYLLOCCENioiDA. 

Genus 
PhyllocoBnia, Ed. S^H., p. 111. 
OonTexastraea, <? Orb,, p. 1 12. 
Adelastrtea, Reuss, p. 112. 

Alliance Cyathophoroida. 

Genus 
Cyathophora, Mich., p. 112. 
Areacis, Ed. ^ H., p. 113. 
Psammopbora, E. de From.^ p. 113. 

Alliance Pbntaccenioida. 

Genus 
Pentacoenia, d!Orh., p. 113. 
Acantbocoenia, dOrh., p. 114. 

Alliance Elasmoccenioida. 

G«nus 
Diplocoenia, E. de From., p. 114. 
Diplocoeniastnea, HAch., p. 114. 
Diplotbecastnea, Dune., p. 115. 
Koiloccenia, Dune., p. 116. 
Anisocoenia, Beuss, p. 116. 



Heteropoenia, Ed, ^ H., p, 116. 
Elasmocoenia, Ed. # H., p. 116. 

Alliance Echinoporoida. 

Genus 
Echinopora (pars), Dana, p. 117. 
Acantbopora, VerriU, p. 117. 
Physophyllia, Dunc.f p. 118. 

Group- genus 
Galaxea, Oken, p. 118. 

Group-fi:enus 
LeptastrsBa, Ed. # H., p. 119. 

Alliance BARYSASTRiSoiDA. " 

Ctenus 
Barysastrsea, Ed. ^ H,. p. 119. 
Acanthastraea, Ed. ^ H., p. 119. 

Alliance Astrocgbmioida. 

Q^nus 
Astrocoenia, Ed. ^ H,, p. 120. 
Cyathocoenia, Dune., p. 120. 
Stephanocoenia, Ed. Sf H., p. 121. 
Narcissastrsea, E. Pratz, p. 121. 
Haldonia, Dune., p. 121. 
Stylocoenia, Ed. # H., p. 122. 
Batbycoenia, Tomes, p. 122. 

Alliance IsASTBiEOiDA. 

Genus 
Isaatraea, Ed. ^ H., p. 123. 
Prionastrflea, Ed. ^H., p. 123. 
Placastrsea, Stolic., p. 124. 
Elysastraoa, Lavhe, p. 124. 
Lepidophyllia, Dune., p. 125. 
Aploc(Bnia, Ed. &f H., p. 125. 

Alliance LATIHiEANDROIDA. 

G^uus 
Latimeeandra, Ed. ^'H., p. 12.5. 
Heterogyra, Beiiss, p. 127. 

Group-genus 
Merulina, mr., p. 128. 

Alliance PLERASTRiEOIDA. 

Genus 
Plepastrsea, Ed. ^ H., p. 129. 
Holocoenia, Ed. ^ H,, p. 129. 

Alliance Tabuloida. 

G^nus 
Holocystis, Lonsd., p. 130. 
Ooocophyllum, Rettss, p. 130. 

Group-genus 
Moseleya, Quelch, p. 130. 

Group-genus 
Dictyopbyllla, Blatnv.,p. 131. 
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II. Section MADREPOBARIA FUNGIDA. 



L Family PLESIOPUNGHDvE. 

Group-genus 
Epiatreptophyllum, Milaa., p. 133. 

Group-genus 
Siderastrsea, JStainv., p. 134. 

Group-genus 
Polyaraea, K. v. Fritsch, p. 134. 

Alliance AsTRiBOMORPHOioA. 
Genua 
Astrseomorpha, Reuss, p. 135. 
Mesomorpha, E. Pratz^ p. 136. 

Alliance TnAMNASTHiBOiDA. 

G«nu8 
Thamnastraea, Lesauv., p. 138. 

Subgenus Oentrastraea, d'Orb., 
Clausastraea, <?06., p. 139. [p. 139. 
Pseudastraea, Reuss, p. 139. 
Pironastwea, cCAch., p. 139. 
Reussastwea, cPAch., p. 140. 
DitnorphastrsBa, d^Orb.^jo. 140. 
Dimorphocoenia, E. de From., p. 140. 
Stylomaeandra, E. de From., p. 140. 

II. Family FUNGIDA. 

Alliance Fungioida. 
G^nuB 
Fungia, Da7ia,jo, 141. 

Subgenus Haliglossa, Ehr., p. 142. 
Diafungia, Dune., p. 142. 
Micrabacia, Ed. # H., p. 143. 

Alliance Cryptabacioida. 
Genus 
Halomitra, Dana, p. 144. 
Sandalolitha, Q^elch, p. 144. 
Cryptabacia, Ed. ^ H., p. 144. 

Alliance Hbrpolithoida. 

Q^nus 
Herpolitha, Esch., p. 145. 
Polyph^llia, Quoy, p. 145. 
Lithactmia, Less., p. 146. 
Zoopilus, Dana, p. 146. 

III. FamUy LOPHOSERID.E. 
Subfamily Lophoserina simplices. 
Alliance Trochoserioida. 
G«nu8 
Trochoseris, Ed. ^ H., p. 147. 
Gyroseris, Reuss, p. 147. 
Turbinoseris, Dunc^ p. 148. 

Subgenus Pal8BpBeri8,i>2^7kr.,p. 148. 
Phragmatoseris, Milas., p. 148. 
Omphalophyllia, Za«*6e, p. 148. 
Placoseris, E, de From., p. 149. 
EHiptoseris, Dum:., p. 149. 



Alliance Otclosbrioida. 

G«nu3 
Oycloseris, Ed. # H„ p. 149. 
Biaseris, Ed. ^ FL, p. 160. 
Zittelofungia, Dune., p. 150. 
Bathyactis, Moseley, p. 151. 
Asteroseris, E, de From., p. 152. 
Microseris, E. de From., p. 152. 

Alliance Psammosbrioida. 
Genus 
Psammoseris, Ed. 4' H., p. 152. 
Stephanoseris, Ed. ^ H., p. 153. 

Alliance Podosbrioida. 

Genus 
Podoseris, Dune,, p. 153. 
Episeris, E. de From,, p. 154. 

Group-genus 
Gonioseris, Dune., p. 154. 

Subfamily Lophoserina ojggregata. 

Alliance CrATnosERioiDA. 

Genus 
Cyathoseris, Ed.S^ H., p. 154. 
Crateroseris, Tomes, p. 155. 
Thamnoseris, MaUon, p. 155. 

Alliance Pavonioida. 
Genus 
Lophoseris, Ed. ^ H., p. 157. 

Subgenus Haloseris, Ed. 4' ^-f 
p. 157. 
Tichoseris, Quelch, p. 157. 
Mycedium, Oken, p. 158. 
Phyllastrsea, Dana, p. 158. 
Trachypora, Verrill, p. 159. 
Leptoseris, Ed. Sf H., p. 159. 
Protoseris, Ed, Hf H., p. 159. [p. 160. 
Subgenus Phylloseris, Tomes, 

Alliance Stbphanarioida. 

Genus 
Stephanajria, Verrill, p. 160. 
Pratzia, Dune., p. 160. 

Alliance Aoarictoida. 
Genus 
Agaricift, Lmk., p. 161. 
Plesioseris, Dune., p. 161. 
Psammocora, Dana, p. 192. 
Paohyseris, Ed. ^ H., p. 162. 
Comoseris, Ed. # H., j). 162. [p. 1(W. 
Subgenus Oroseris, Ed. 4' //., 
Hydnopnorabacia, d^Aeh.,^, 164. 
Coscinaraea, Bid. 4" H,, p. 164. 

IV. Family ANABAOIAD^ 
Gbnus 
Anabacia, dOrb., p. 165. 
Genabacia, Ed. 4' H., p. 16;>. 
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V. Family PLESIOPOBITID^. 

Alliance Leptophyllioida. 

Genus 
Leptopbyllia, Heuss, p. 166. 

Subgenus Thecoseris, E, de From., 
p. 166. 
Trocharsea, Etallon, p. 167. 
Haplarsea, Milas,, p. 167. 

Group-genus 
Cydolites, Lmk,, p. 167. 



Alliance Microsolsnoida. 
Genus 
Microsolena, Lamour.f p. 168. 
Polypbylloseris, E. de From., p. 108. 
Tbamnaraea, Etallon, p. 169. 
Diplarsea, Milas., p. 169. 
Disaraea, E. de From.,ja. 169. 
Dimorpbaraea, E. de From., p. 170. 
LatimseandraraBa, E. de From., p. 170. 
Maeandroseris, Rousa., p. 170. 

Group-genus 
Myoetaraa, Prafe, p. 171. 



ni. Section MADBEPOBABIA PEBFOBATA. 



I. Family EUPSAMMID^. 
Alb'ance Stbphanophyllioida. 

G«nu8 
Stepbanopbyllia, Mich., p. 173. 

Subgenus Biscopsammia, d*Orh., 
p. 174. 
Leptopenus, Moseley, p. 174. 
Cyclobacia, Bolsche, p. 174. 

Alliance Balanophyllioida. 

Genus 
Balanopbyllia, 8. Wood, p. 175. 

Subgenus Tbeoopsammia, Powrt., 
p. 175. 
Eupsammia, Ed. # H., p. 176. 
Endopacbys, Londs., p. 176. 
Heteropsammia, Ed. # H, p. 176. 

Alliance Bendrophyllioida. 

G«nus 
Bendropbyllia, Ed. ^ H., p. 177. 
Subgenus Coenopsammia, Ed. d- 

H., p. 178. 
Plaeopsammia, Beuss, p. 179. 
Astropsammia, Verrill, p. 179. 
Pacbypsammia, Verrill, p. 179. 
Stereopsamraia, Ed. ^ H., p. 179. 
Calostylis, Lindstr., p. 180. 

Alliance Leptopsammioida. 

Genus 
Leptopsammia, Ed.^H.,p. 181. 
Endopsammia, £^. ^H., p. 181. 

Group-genera 
Astroides, Biainv., p. 181. 
Lobopsammia, Ed. ^ H., p. 182. 
Bhodopsammia, Semper, p. 182. 
Rbizopsammia, Verrill, p. 182. 



II. Family MADEEPOEIDuE, 
Ed. 4- H. (pars). 

Alliance Mabbepouoida. 
Genus 
Madrepora, Litm,, p. 183. 

Subgenus Isopora, Studer,^. 184. 

Alliance Turbinarioida. 

Genus 
Tiurbinaria, Oken, p. 184. 
Astraeopora, Biainv., p. 185. 
Dendraois, Ed. ^ H., p. 185. 
Actinacis, d^Orh., p. 185. 
Palaeacis, Haime, p. 185. 
Prisciturben, Kunth, p. 180. 
Stylaraea, Seebach, p. 186. 

III. Family PORlTIDiE. 

Alliance Poritinoida. 

Genus 
Porites, Ed. ^ H., p. 187. 
Synaraea, Verrill, p. 187. 
Napopora, Quelch, p. 188. 
Dictyaraea, Beuss, p. 188. 
Rbodaraea, Ed. # H., p. 188. 
Goniopora, Quoy ^ Gaim., p. 189. 
Litbaraea, Ed. ^ H., p. 189. 
Protaraea, Ed. ^ H., p. 189. 
Alveopora, Quoy, p. 190. 

Subgenus Favositipora, Kent, 

p. 190. 
Sompbophora, Z«w<i«^., p. 190. 
Bichoraea, T. Woods, p. 190. 

Alliance Montiporoida. 

Genus 
Montipora, Qiiot/, p. 191. 
Anacropora, Bidley, p. 192. 
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EXPLANATION OF TEEMS. 

Corallum. An entire solitary or individual coral. 

Colony, A compound corallum of authors. A number of individuals united 
together. A number of corallites springing from a common stock. 

Corallite. An individual member of a colony. 

Common wall or colonial theca or common plateau. The structure which often 
environs the colony at the sides, or is at the base. It may be only found 
as a basal structure. 

Coralliie-wall or Theca. The external structure which gives the corallite its 
shape, bounds the visceral cavity and interseptal loculi, and to which 
septa are attached within and often costn without. It is solid in the 
Aporosa, perforated in the Perforata and in some Fungida. Walls may be 
separate or fused together. 

Calice, The upper opening of the corallite or corallum. A calice may be cir- 
cular, elliptical, oval, elongate, deformed, or polygonal in outline. It may 
•be separate from other calioes in a colony, or more or less united with 
others by fusion of the walls of the adjacent corallites. The margin of the 
calice is the top of the corallite-wall. 

The parts of the calice are — the septa, pali, the columella, the fossa, and 
interseptal loouli. 

Septum. A typical septum is a lamina or plate, which reaches from the inner 
surface of the corallite-wall near or quite to the centre of the calice. It 
may reach any distance towards a central axial line. The upper edge 
is free at the calice, whilst the lower edge is fused with the lowest part of 
the corallite*s cavity. 

Septa may be few in number or very numerous. They may be solid, 
fenestrated, or perforated here and there, or reduced to mere trabecuke 
and points. They may be entire at the upper edge, or ragged and denti- 
culate there. They may unite with their fellows laterally or by means of the 
inner edge, but usually this is either free ; or it may be united, directly or 
indirectly, with a columella or with pali. The spaces between the septi 
are interseptal loculi. 

Septa are arranged in systems, and appear in cycles or orders. A 
typical Aporose coral has six systems, and the same number of septa in 
each. 

The first septa which appear are the primaries, and there are six of 
them, so that a system is between two primaries. Next come the secon- 
daries, six in number, one between each primary pair ; so that there are 
then 12 septa, or each system has two cycles of septa, one composed of pri- 
maries and the other of secondaries. The tertiary septa appear between 
each secondary and a primary, in every system ; so that there are 6 primaries, 
6 secondaries, and 12 tertiaries, making three cycles, or 24 septa in all. 
The next cycle has its septa in the interval between the tertiaries and 
secondaries and tertiaries and primaries. The new septa are therefore 4 



Digitized by LjOOQ IC 



Families and geneba of the madbepobabia. 201 

to each system, and in all 24. These, added to the preTiouslj existing 24, 
make 48 as the number of the entire four cycles of septa. 

The fifth cycle has its septa in the intervals between the already existing 
septa, and when it is complete the number of all the septa in i he corallite 
is 96. The sixth cycle, if complete, gives 192 septa. 

The septa which arise simultaneously, in the different systems, are of the 
same order. There is not much occasion for this term until the fourth cycle 
of septa is considered. The septa often do not all arise spontaneously, and 
then the fourth and fifth orders become of importance. 

There is. some discrepancy of opinion regarding the exactitude of the 
statements of Milne-Edwards and Jules Haime, but this succession is in 
the main true, and especially in calices which are symmetrical and circular 
in outline. Ellipticity of outline appears to interfere with the normal 
increase of the septa, or abnormality develops the ellipticity. 

In some genera the six systems do not occur, and the septa may be in 
3, 4, 5, 6, 7, 8, 10 systems. In each of these systems, however, there may 
be a normal succession of septa. Occasionally septa abort ; and, on the 
other hand, one or more may be unusually large. 

Pali. Pali or paluli are laminse or plate-like growths which extend upwards 
from the bottom of the corallite to the calice, where they usually project 
between the inner edge of certain septa and the columella or the axial space. 
They are placed before certain cycles or orders of septa only. There m»y 
be one or two sets or crowns or even more of them, as they are placed 
before (or between the centre of the corallite and the septal end) several 
cycles of septa. They differ in structure from the septa. 

Columella. A structure which fills the axis of the corallite more or less. It 
may be solid, and may arise from the base of the corallite within, and 
reach up to the calice and end in a knob or point. It is then essential 
and styliform. 

It may arise from the base, and be formed of ribbon-shaped laminae more 
or less intertwisted, and reaching up to the bottom of the calice. Such a 
one is essential and trabeculate. 

It may be made up of trabeculsB springing from the base and ending 
upwards with a spongy or papillary top. It is then essential, spongy, or 
papillary. Sometimes the columella arises from the junction in the middle 
line of processes or trabecule from the ends of the septa. It is then not 
essential, but parietal. This form may be very slight or rudimentary. 

The essential columella may sometimes be a long solid lamella, and then 
the columella is said to be lamellar. 

It may happen that there is no columella, and then the central axis is 
vacant. 

CaUcular axial fossa may be wide or narrow, circular or elongate. Calicular 
fossa is the depth of the whole calice. 

Costa. Projections upon the corallite or colonial wall or plateau-base with 
intercostal depressions or spaces. Usually the costs correspond with the 
septa; but sometimes they relate to the interseptal space or differ in 
number. The costs may be directly continuous with the septa at the calicular 
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margin, and may pass from calioe to calioe. When there is oontinaity, the 
costsB are termed seplo-costA. These may pass oyer the common wall and 
base. 

OostsB do not exist in some genera ; and, when they are dereloped^ may 
be spinulose, moniliform, or smooth and lamellar. Some are crested and 
spined. 

Endotheca or Dissepiments. Thin plate-like structures, oblique, arched, and 
more or less distant, one above the other, in the interseptal loculi, and 
sometimes, when there is no columella, in the szial space. They onite 
septa, close the loculi, enable the coral to grow in height and strength, and 
limit the growth downwards of the mesenteries and soft parts. 

Tabula. Horizontal stout dissepiments, crossing mucli or all of the space 
within the corallite-walls. 

Synapticula. Special growths from the septal sides, reaching oyer the inter- 
septal loculi to the other septa. They occlude much of the interseptal 
loculi, often form a false basal wall to the corallite, and tend to form the 
mural and basal structures in some genera. They are false when they only 
consist of granular or papillary ornamentation united across the interspaces. 

Exotheca. A cellular structure stretching between neighbouring cofltte and 
filling up the intercostal spaces, and often extending beyond the costae and 
uniting neighbouring corallites. When abundant, it forms a cosnenchyma. 
It may be in bands, or may be very thick, and yet vesicular ; in this last 
instance it is termed peritheca. 

JCpifheca. A basal structure covering all the outer structures of a oolony or 
corallum. It may reach close to the calice or only a little way from the 
base. It may resemble the wall itself, or be membranous or pellicular, 
and may be extended into radicles. It may be either smooth or transversely 
wrinkled. 

Gemmation. This is rarely deciduous, and may arise from the calioe— calicnlar 
gemmation. If from between the axis and the calicular margin — intercali- 
cular gemmation ; from the margin — marginal gemmation. Between calioas 
— intracalicular gemmation. It may occur from any part of the wall of a 
corallite, from the calicular margin to the base— infra-marginal or lateral 
gemmation. It may be dose to or at the base — basal gemmation. Some- 
times it occurs from stolons, or soft or solid growths from the base. 

Fissipariti/. Union of septa across a calice and division of the corallite into two 
or more parts, which become separate individuals, or by a continuance of 
the process develop series. 

CoUines or Bidges. The raised parts of a oolony between series of oalices, 
usually covered by septo-costs9. 

Stereoplasm. A term usefully introduced by lindstrom. Delicate endothecml 
structure occupying different positions in the corallite, often forming ver- 
tical processes in the interseptal loculi, or encircling septa, or acting as 
true endotheca. Often filUng up the base within, and then more solid. 
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The following 40 genera are now conii'idered to be sub- 
genera : — 



Acantbocyathus, £d, ^ H. 
Agathelia, Reuss, 
Agelecyathus, Dune, 
Antillia, Dune, 
Blagrovia, Dune, 
^Blanfordia, Dune, 
Blastotrochusy Ed, 4* H, 
Caulastrsea, Dana, 
Ceratophyllia, v, Fr, 
CladophylUa, Ed. Sf H. 
Coeloria, Ed. 8f H. 
Coelosmilia, Ed. ^ H. 
Coenangia, Verrill. 
Coenopsammia, Ed, <5' H. 
Cyphastraea, Ed. fy H. 
Discopsammia, d Orb, 
Epismilia, E. de From. 
Favositipora, S. Kent. 
HaligloRsa, Ehr. 
Haloseris, Ed. ^ H. 



Haplareea, Milas. 
HeliocoeDia, Etallon. 
Isopora, Studer. 
Jayania, Dune. 
Leptaxis, Retus. 
Leptomussa, d'Ach. 
Oppelismilia, Dune. 
Oroseris, Ed. 8f H. 
Palseoseris, Dune. 
Phyllangia, Ed. 8f H. 
Phylloseris, Tomes. 
Plesiosmilia, Milas. 
Rhizutrochus, Ed. Sf H. 
Stephanocyathus, Seg. 
Stylotrochus, E. de From. 
Thecocyathus, Ed. ^ H. 
Thecoseris, Ed. ^ H. 
Troeharffia, Etall. 
Tropidocyathus, Ed. Sf H. 
Ulastraea, Ed. ^ H. 



The following 95 genera are either synonymous with others, or 
are necessarily absorbed, or of deficient value : — 



Accinaraea, d'Orb. 
Agathiphyllia, Reuss. 
Amphiastrsea, Etall. 
Anomocora, Stud. 
Aplocyathus, d^Orb. 
Aplophyllia, d*Orb. 
Aulopsammia, Reuss. 
Axohelia, E. de From. 
Bathycyathus, Ed. ^ H. 
Blastocyathus, Reuss. 
Blastosmilia, Dune. 
Brachytrochus, Reuss. 
Brassyia, Wright. 
Brevismilia, Bolsehe. 
Chorisastrsea, E. de From. 
Clemactis, Agass. 
Cneroidium, Qaenst, 
Coenastrsea, Etall, 



Coenosmilia, Pourt, 
Coenotbeca, Quenst, 
Comophyllia, d'Orb. 
ConfusastrKa, d^Orb. 
Conotrochus, Seg, 
Crispatotrochus, T. Woods. 
Cyathophyllia, E. de From. 
Cyclobacia, Bolsehe. 
Cylicosmilia, Ed. 8f H. 
Cynarina, Briigg, 
Dendrarsea, d'Orb. 
Dimorphoseris, Dune. 
Diplocoenia, Dune, (non E. de 

From.). 
Diplobelia, Ed. Sf H. 
Echinophyllia, Klunz. 
Ecmesus, Phil, 
EUipsocoenia, d'Orb. 
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Ellipsosmilia, d'Orb, 
Epitrochus, E, de From. 
Fiscicella, Dana, 
Gyrosmilia, E. de From. 
Hemicyathus, Seg. 
Homophyllia, Briigg. 
Hoplangia, Gosse. 
Isocora, Etall. 
Isophyllia, Ed. ^ H. 
Koilotrochus, T. Woods. 
Koninckia, Ed. ^ H. 
liObactis, Agass. 
Meandrarsea, Etall. 
Metastrffia, Ed. Sf H. 
Microphyllia, d'Orb. 
Microtrochus, T. Woods. 
Notocyathus, T. Woods. 
Oulophyllia, Ed. Sf H. 
Ovalastrsea, d'Orb. 
Oxypora, S. Kent. 
Oxysmilia, Duch. 
Parastrrea. Ed. Sf H. 
Paterocyathus, Duch. et Mich. 
Pavonia, Lmk. 
Pentalophora, S. Kent. 
Phyllodes, Phil. 
Phyllogyra, Tomes. 
Phyllopora, T. Woods. 
Phyllosmilia, E. de From. 
Placohelia, E. de From. 
Platycyathus, E. de From. 



Platyscyra, Ehr. 
Platyhelia, E. de From. 
Pleuractis, Agass. 
Pleuroccenia, d'Orb. 
Pleurocyathus, E. de From., 

Moseley, Keferst., Reuss. 
Plocophyllia, Reuss. 
Podobacia, Ed. Bf H. 
Psammohelia, E. de From. 
Psammosmilia, E. de From. 
Reussia, Duch. et Mich. 
Scolymia, Haime. 
Smilophyllia, E. de From. 
Sphenopterium, Meek. 
Stenogyra, E. de From. 
Stepbanastrsea, Etall. 
Stepbanoseris, E. de From. 
Stephanosmilia, Reuss. 
Stylangia, E. de From. 
Stylarwa, Ed. Sf H. (non See- 

bach). 
Stylocyatbus, Reuss. 
Syzygopbyllia, Reuss. 
TetraccEnia, d'Orb. 
Tbalamocoenia, d'Orb. 
Tiaradendron, Quenst. 
Tricycloseris, Tomes. 
Trisrailia, E. de From. 
Ulocyathus, Sars. 
Undaria, Dana. 
Vasilium, T. Woods. 



Total genera as subgenera 40 

„ „ abolished 95 

Total 135 
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Loogicorn Beetles of Japan. Additions, chiefly from the later 
Collections of Mr. George Lewis ; and Notes on the Syno- 
nymy, Distribution, and Habits of the previously known 
Species. By H. W. Bates, F.E.S., F.L.S. 

(Bead 5th June, 1884.) 

[Plates L & H.] 

The present paper is essentially a supplement only to a former 
paper published on the same subject in the * AnnaU and Magazine 
of Natural History ' for 1873, vol. xii. ; but it is a supplement 
which in extent greatly surpasses the original, the number of 
species of this conspicuous Coleopterous family recorded in the 
first paper beingl07,and the present paper containing 129, making 
a total of 236 species now known as belonging to the Japanese 
Pauna in this department. This great accession to our knowledge 
is due almost entirely to the labours of Mr. Lewis and the native 
collectors directed by him, on his second visit to the islands in 
1880-81. It is suflScient to glance at the two lists — the original 
one, published in 1873, and the following supplemental one — to 
see how large a proportion of the new species (and it is the same 
with the species known elsewhere now detected in Japan) is due 
to the labours of Mr. Lewis. 

In the introductory paragraphs to my former paper I made a 
few remarks on the relations of the Fauna of Japan as regards 
the Longicornia to those of other regions, pointing out chiefly 
the very strong tropical element and the absence of many charac- 
teristic palsearctic genera. I have also discussed the question of 
faunibtic relations in two other papers published on the Geode- 
phagous Coleoptera of Japan. In my flrst enumeration of the 
Japanese Longicornia, I remarked that 21 genera out of the 
total of 64 were tropical genera, i. e, genera found nowhere but 
within the tropics. In the present supplement only 6 of the 57 
genera added to the original 64 are known as tropical; but 
the number must be increased if we are to add the many abso- 
lutely new genera (such as Leptoxenua, FyrrTiona^ Corennys, Xeni" 
cotela, Ac), which have tropical, and not palsearctic, affinities. 
Still, upon the whole, our supplementary list must be considered 
as diminishing the proportion of tropical forms in the Longicom 
Fauna of Japan, a large number of European, Siberian, and North- 
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American genera (e. g. Asemum, Tetrojpivm, Rhagium^ Ency- 
clops, Fachyta^ Qrammopiera, Oaurotes, Stranyalia, NecydalUy 
Bosalia, &c.) having been now found, and many of the absolutely 
new genera having palsearctic or nearctic rather than tropical 
affinities. We know at present too little of the productions of 
the neighbouring regions of Asia (i. e. Corea, Manchuria, and 
Northern China), to discuss profitably the interesting problems 
which the Insect- fauna of Japan presents, such as its true rela- 
tions to the neighbouring temperate parts of the Asiatic con- 
tinent and the more distant tropics, and the derivation of the ex- 
traordinary number of endemic forms which it seems, especially as 
regards the Longicornia, to contain. Mr. Lewis's recent journey 
has shown, amongst other things, that the tropical forms are not 
confined to the southern part of the islands, nor the boreal forms 
to the northern part ; from what we know of the same depart- 
ments of the Fauna of Manchuria, tropical forms do not seem 
to extend northwards in the same way in continental Asia. 

List of Species, supplemental to that published in the * Annals 
and Magazine of Natural History,' vol. xii. (1873). 

Fam. Prionid^. 
Psephactus remiger, Harold, 



Fam. Cerambycid^. 

Megasemum quadricostulatum, 

Araa/2. 
Asemum amurense, Kraaiz. 
Tetropium luridum, Linn, 
Neocerambyx Batesi, Harold, 
Allotrseus sphsrioninus. Bates, 
Leptoxenus ibidiiformis, Bates. 
Rbagium inquisitor, Linn, 

(var, japonicum). 
Xenophyrama purpureum. 
Lemula decipiens. 
Encyclops ouvaceus. 
Omphalodera Puziloi, Blessig. 
Pachyta erebia. 
Gaurotes doris. 
Toxotinus longicornis. 
Grammoptera segrota. 

grallatrix. 

— signifera. 

amentata. 

— — chalybeella. 
Leptura misella. 

pyrrha. 

succedanea, Lewis, 



Leptura variicornis, Dalm, 

granulata. 

excavata. 

cometea. 

vicaria. 

mimica. 

subtitis. 

tboracica, Creutz, 

adumbrata. 

nymphula. 

Strangalomorpha senescens. 
Eustrangalis distenioides. 
Strangaua dulcis. 

contracta. 

regalis. 

Pyrrhona Iseticolor. 
Corennys sericata. 
Necydalis solida. 

ebeniua. 

pennata, Lewis, 

Aromia ambrosiaca, Steven, 
Chloridolum thaliodes. 

quadricoUe. 

Callicnroma (?) japonica, Harold, 
Rosalia Batesi, Harold, 
Rhopalopus signaticollis, Solsky, 
Semanotus chlorizans, Solsky, 
Pbymatodes Maaki; Kraatz, 
Pls^onotus pulcher, Blessiy, 
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Clytanthus gracilipes, Falderm, 

latifasciatus Fischer, 

tnisellus. 

xeniscus. 

(?) acutivittis, Kraafz. 

Demonax transilis. 
Clytus nielaenus. 

auripilis. 

Xylotrechus chinensis (CAerr.). 

emaciatus. 

clarinuM. 

albifilis. 

rufilius. 

Brachyclytus singularis, Kraatz, 
Anagljptus niponensis. 
Paradytus excultus. 
Aglaophis colobotheo'ides. 

Fam. LAMiiDiB. 
Phlyctidola metallica. 
Echthistatus binodosus, Waterh. 

fiirciferus. 

grossus. 

Doloporades terrenus. 
Monohammus nitens. 
graodis, Waterh, 

— pardaiinus. 

Haplohammus fulvicornis, Pascoe. 
Ursecha griseola. 
Mecyoippus pubicomis. 
Apalimna liturata. 
Xenicotela fuscula. 

Rhodopis integripennis. 
Nanohammus rufescuns. 
Scotinauges diphysis, Pascoe, 
Mesoia graciHor. 

hiniuta. 

senilis. 

— poecila. 
cribrata. 



Mesosella simiola. 
Sybra subfasciata. 
Xylariopsis mimica. 
Sydonia divaricata. 
Graphidessa venata. 
Eupogonius tenuicomiB. 
Terinsea atrofusca. 
Cylindilla grisescens. 
Rhopaioscelis unifasciatus, Blessig. 

maculatusy Bates, 

bifasciatus, Kraatz, 

Eryssamena saperdina. 

acuta. 

spbiidorsis. 

Miccolamia clermdes. 

verrucosa. 

glabricula. 

Clytosemia pulchra. 
AcanthociDus stillatus. 
Oallapoecus guttatus. 
Agapanthia angusticoUis, Gyll, 
Saperda decempunctata, Gebler. 

tetrasticta. Bates. 

• sulphurata, Gebler, 

octomaculata, Blessig, 

Eutetrapba variicomis. 

chrysargyrea. 

Paraglenea chrysocbloris. Bates, 

eximia. 

theaphia. 

Glenea colenda, Thomson. 
Singalia rufescens. 
Stenostola argyrosticta. 

anomala. 

Epiglenea comes. 
Oberea yittata, Blessig. 

niponensis. 

sericans. 

Praolia citrinipes. 



Pam. Pbionid^. 

PsBPHACTXTS BBilTGEB, Harold, Deutsch, ent, Zeitschr, xxiii. 
(1879) p. 367, 2 . (Plate I. fig. 3. c? ) 

S . Minor et angustior ; antennis baud longioribuB, articulis 
3-11 late (tertio latius) dilatatis et compreBsis; elytris adliuc 
brevioribus, segmentum primum ventrale paullo superantibus, 
supra crebriuB reticulate- punctatis ; tibiis posticis dilatato-com- 
pressis. Long. cT 16 millim., ? 25 millim. 

Tezo, not rare. At Junsai found emerging in some numbers 
from a moss-grown stump. 

15* 
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The genus Psephacttis, as Harold observed, is allied to Trago- 
soma. The genus of the Tragosominae group to which it 
approaches the nearest is Sarmydus, Pascoe. 

JEgosoma. sinicum, White. 

Found in Tezo and in Central Japan. 

Fam. CEBAMBYCISiB. 

Megaskmum qxtadbicostulatum, Kraatz, Berh ent Zeitschr, 
xxiii. (1879) p. 97. 

Chiuzenji, and South Tezo. Common in July and August. 
Described by Kraatz from East Siberia. Japanese examples are 
generally larger than the size (24 millim.) given by Kraatz, 
averaging 27 millim. 

AsEMUM AMUBEKSE, KroatZy Deutsch, ent. Zeitschr. xxiii. 
(1879) p. 97. 

Nikko. 

Kraatz's brief description agrees with the Japanese specimens 
as far as it goes ; but, if his species be really the same, the differ- 
ences from the European A, striatum seem more important than 
he allows, the elytra being relatively more elongated and the 
thorax conspicuously different in its moderately rounded and not 
angulated sides. 

Tetropium lxtbiditm, Linn, Syst, Nat. ed. xii. p. 634. 

Tokio. One large specimen, long. 18 millim. The species is 
found throughout Northern and Central Europe and Siberia to 
the coast of Manchuria. 

Neocebambtx chbtsothbix, BateSy Ann. Sf Mag. Nat. Hist. 
ser. 4, xii. p. 152, J . 

(J . A f oemina differt tantum antennis corpore fere duplo 
longioribus, articulisque 3-6 apice incrassatis. 

Tokio. 

The 3rd-5th joints of the antennae are moderately clavate or 
thickened at their apices, the 5th slenderer than the two others 
and slightly longer than the 3rd. 

Neocebambtx Batesi, Harold, Ahhandl. Nat. Ver. Bremen, 
iv. p. 295 (1876). 
Japan. 
The description, drawn up from a male example, fits almost 
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exactly 2f. chryaothrix 6 , with the exception that the 3rd-5th 
antenual joints are not clavate (at least the author makes no 
mention of that feature) and the size much larger, 32 millim., 
-Z\r. chrysothrix measuring 25 millim. only. 

Pachtmssxts (Mallambyx) japonicits, Bates, Ann. Sf Mag, 
Nat, Hist, ser. 4,xii. p. 152. — Neocerambjx Eaddei,JBZ^««/y, -ETor^c 
Soc. Ent, Boss. ii. p. 170, t. vii. ^g. 1. 

Although the description and figure of Blessig do not exactly 
fit with regard to the outline of the thorax and the sutural apex of 
the elytra (especially in the female), there can be little doubt 
that the two names refer to the same species. 

Central Japan ; Tezo. 

Allote-etts sPHJEEioirasiirs, Bates, Ent. Monthly Mag. xiv. 
(1877) p. 37. 
Hitoyoshi. 

Leptoxenus iBmirPOEMis, Bates, Ent, Monthly Mag. xiv. 
(1877) p. 37. 

Taken commonly as far north as Idzu. 

STEBTTGEiinrM QTTAnEiNOTATiTM, Batfs, Ann. Sf Mag. N. H. 
ser. 4, xii. p. 154. 

Ipongi, Japan. The species occurs also on the Khasia Hills. 

DisTENiA JAPONiCA, Bates, Ann, Sf Mag. N. E[. ser. 4, xii. 
p. 155. — Apheles gracilis, Blessig, JSorce Soc, Ent. Boss, ix. p. 200, 
t. viii. %g. 1. 

Blessig describes his species from a single example found at 
Port May, on the coast of Manchuria ; his description and figure 
agree with the Japanese species, which is not generically difierent 
from D, columhina, Serr., the type of the genus. Blessig men- 
tions as a chief character of Distenia silky hairs on the underside 
of the antennae ; but these do not exist in B. columhina, at least 
in the examples I have examined, and cannot besides be a generic 
character, as they are present or absent in species most closely 
allied in all other respects. 

Central Japan ; Tezo. 

Ehagiitm inquisitob, Linn, (indagator, Fah.), var. japo- 
3<ricxiBff. 

A typo differt elytrorum macuHs fulvis discretis transversis 
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perpanim confluentibus, fasciis duabus fulvis, sed fasciie fuseis 
plerumque vix perspicuis. Long. 12-16 millim. 

Oyajama and Niobozan. 

Presents a different appearance from tbe European B. inqui- 
sitor, owing to tbe tawny spots of tbe elytra being nearly always 
separate, exposing more of tbe sbining brassy-black ground- 
colour. Tbe spots in most examples are condensed into two 
widely separated fasciae. A fascia of tbe dark ground-colour 
sometimes sbows bebind tbe second tawny belt. Examples, 
bowever, occur wbicb do not differ from European specimens. 

Xenophtbama, nov. gen. 
Gen. Ehamntmo (Latr.) approximans. Corpus oblongum. 
Caput quadratum, ante oculos parum elongatum (sed mandibulis 
elongatis), genis post oculos elongatis rectis vel postice subdila- 
tatis, ab angulis oblique ad collum angustatis ; collo parum con- 
stricto, vertice post antennas depresso, bituberoso, tuberibus (sicut 
tuberibus antenniferis) a linea dorsali profunda separatis ; oculi 
subgrosse granulati sat profunde sinuati; tubera antennifera 
yalida, elevata. Antennae ( $ ) sat graciles fere corporis apicem 
attingentes, prope oculorum marginem anticam insertae ; arti- 
culis 3-4 conjunctis quam 5"" vix longioribus, 6-11 filiformi- 
buB, aequalibus. Tborax amorpbus : apud apicem angustus 
et sulcato-constrictus, delude subito dilatatus et usque basin 
figuram cuboideam efficiens, dorso utrinque in tuber magnum, 
apice concavum, sicut inflatus ; lateribus utrinque ante medium 
prominens; basi sulcato-depressus angulis posticis fere rectis. 
Elytra convexa sat late elongato-oblonga, apice late rotundata. 
Prosternum inter coxas angustissimum baud perspicuum, coxis 
Talde exsertis. Pedes sat graciles, posticis relative baud longio- 
ribus, tarsis posticis brevibus, articulo primo linear!, quam 2-3 
conjuncti longiori. 

Altbougb totally different in facies, due to tbe broad oblong 
elytra, opaque surface, longer antennae, &c., tbis genus is un- 
doubtedly allied to Rhamnusium, 

Xenophtbama pubpubeum, n. sp. (Plate I. fig. 1.) 
Nigrum, subnitidum ; elytris rufo-purpureis, opacis, breviter 
incumbenti-pilosis, crebre subrugulose punctatis ; capite tborace* 
que subtiliter sparsim punctulatis ; scutello nigro, birsuto ; cor- 
pore subtus subtilissime punctulato et griseo-pubescenti. Long. 
20 millim. c^. 

Yuyama ; one example, June 1st, 1881. 
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ToxoTFS CiEBULEiPENNis, Bates, 
Taken in Tezo. 

Enctclops olitaoefs, n. sp. (PJate I. fig. 7.) 

Elongatus, linearis, olivaceo-aeneus, subtiliter (capite thorace- 
que densius) griseo-pubescens, antennis pedibusque testaceo- 
rufis nigro-maculatis. Capita et thorace creberrime alveolatis, illo 
postice tumido-quadrato, oculis intus baud profunde sinuatis; 
Hoc medio utrinque tuberculo conico, antice et postice parum 
coustricto ; disco modice couvexo ; elytris passim discrete punc- 
tatis ; pectore argenteo-pubescenti. Long. 7J-10 millim. 

Chiuzenji and Omine. 

Differs from the North- American genus Ency clops only in the 
shallower emargination of the eyes. In this respect it agrees 
better with Microrhabdium, Kraatz, of E. Siberia ; but Kraatz 
does not mention the finely faceted eyes, by his silence leaving 
it to be inferred that in his genus they are coarsely faceted, as 
is XylosteuSy Psilorhabdium, and Leptorhahdivm, with which alone 
he compares it. The terminal joint of the palpi is short and 
strongly securiform, the antennae are inserted nearly opposite the 
middle of the eyes ; the tarsi are all slender, the first joint very 
elongated, in the hinder feet longer than the remaining joints 
taken together. The close, shallow, alveolate punctuation of the 
head and thorax speaks, in addition to other structural simila- 
rities, for the generic union of the species with Encyclopa, The 
antennae are red in their four basal joints, with the tips black 
(the scape having a long black streak), and black in the other 
joints with the base of each red. The legs are red, with a long 
spot on the femora, a smaller one on the tibiae, and the tips of the 
tarsi black. 

Lbmtjla, nov. gen. 

Corpus minus elongatum, convexum. Caput post oculos 
quadratum, ante oculos breve; oculi prominentes intus hand 
emarginati subtiliter granulati. Antennae media fronte contra 
oculi marginem anticum insertae, corpore breviores, filiformes, 
articulis 3-4 subaequalibus,4-ll paullo longioribus; palpi articulis 
ultimis baud dilatatis. Thorax utrinque tuberculo conico arma- 
tus ; elytra apice obtuse rotundata, pygidium tegentia. Prester- 
num inter coxas nullum ; mesosternum angustissitnum. Pedes 
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parum elongati; femora gradatim sed panim incrassata; tarsi 
postici breves. 

The species on which this genus is founded resembles a mode- 
rately slender Lema, It is distinguished from allied genera by 
the combination of characters furnished by the tumid-quadrate 
hind part of the head, entire eyes, antennsB inserted away from 
the eyes on an elevation in the middle of the forehead formed 
by the antenniferous tubercles, which are separated only by an 
impressed line, and the rather short legs. 

Lemtjla DEcrfiENs, n. sp. (Plate I. fig. 5.) 

Nigra ; elytris, femoribus basi ventrisque apice, plus minusve 
fulvis, antennis rufo-fuscis. Capite et thorace nitidis sparsim 
pubescentibus disperse punctatis ; illo medio linea impresso, hoc 
antice transversim profunda sulcato, postice depresso, disco 
bi-mamillato, sulco dorsali profundo ; elytris passim crebre punc- 
tatis, nitidis, breviter setosis. Long. 6^-7 millim. 

Sah. Miyanoshita ; Kiga. 

Omphaxodeea PuziLOr, JBlessig^ Hora Soc, Ent. Boas, ix. 
p. 245. 

Var, Corpore subtus toto flavo (O.flaviventris). 

Oyama ; Miyanoshita ; Nikko ; Suyrma. Described by Blessig 
from R. Suifun, E. Siberia. 

The Japanese examples difler from Blessig's description in 
having the abdomen constantly yellow instead of black. As they 
agree in all other points, I cannot but conclude this to be a slight 
local variation. 

Pachtta ebebia, n. sp. 

$ . Tachytu typicis, elytrorum apicibus truncatis utrinque 
bidentatis, pertinet. Nigra, obscura, opaca, argenteo-griseo 
pubescens, elytris fere glabris ; antennis, capite et thorace sicut 
in P. quadrimaculata\ elytris apice latius truncatis, supra 
grossius et profundius confluenter subrugose punctatis, nigris 
vitta brevi (a medio usque prope apicem) intramarginali rufo- 
fulva. Long. 22 millim. J . 

Chiuzenji ; one example. 

Gatjeotes doeis, n. sp. 

G, uBBuriensi (Blessig) proxime affinis et simillima, sed differt 
abdomine semper flavo basi et lateribus nigro-maculato. Supra 
Isete seneus, viridi-aeneus vel auratus fere glaber, nitidus, breviter 
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grieeo-pubepcenB, subtus niger densius gripeo-pubescenB, abdo- 
mine flavo nigro-maculato ; pedibus nigris nitidis ; femoribus 
dimidio basali tibiisque (interdum) medio flavis. Capite creber- 
rime thorace paullo parcius punctatis, elytris confluenter vel 
rugulose punctatis apice sinuato-truncatis utrinque bidentatis. 
!Femora c^ omnia, $ 4 posteriora subtus dentata. Long. 
12-13 milHm. d ? . 

Chiuzenji; Niohozan. 

Differs from G, ussuriensis (Blessig) of the Amur region only 
in the yellow colour of the abdomen, and would perhaps be better 
considered as a local variety of that species. It is, however, a 
larger and more brightly-coloured insect. The conspicuous 
tooth beneath the femora, similar to that of many Donacice, which 
both species wonderfully resemble, appears not to have been 
noticed by Blessig and Kraatz, the two authors who have men- 
tioned G, ussuriensis : a specimen I obtain^ed from probably the 
same source as those authors has femora like the Japanese form. 

ToxoTiNFS, nov. gen. 

Pacies gen. Toxotu Caput post oculos elongatum paullulum 
tumidum sed vix ad collum angustatum, antice verticale. Oculi 
prominentes, parum emarginati, a mandibulis sat distantes, sub- 
tiliter granulati. Palpi apice minime dilatati. AntennsB ^ $ 
corpore longiores, articulis 3-4 subaequalibus quam 5-10 paullo 
brevioribus, undecimo multo longiori, contra oculorum marginem 
anticum insertse; tubera antennifera elevata. Thorax relative 
parvus conoideo-subcylindricus, antice et postice modice con- 
strictus, tuberculo laterali utrinque obtuso, angulis posticis 
nuUomodo prominentibus. Elytra postice paullo attenuata apice 
rotundata. Prosternum inter coxas angustissimum, mesosternum 
oblongum subconvexum. Pedes fere sicut in Toxotis, sed tibiis 
posticis apice multo minus oblique truncatis. 

Distinguished from the allied genera by the form of the pos- 
terior part of the head and by the forehead being abruptly vertical 
from the base of the antennsB. The male resembles at first sight 
small individuals of the same sex of Toxotus meridianus, 

ToxoTiNxrs LONGicoitNis, n. sp. (Plate I. ^g, 6.) 
Elongatus, postice modice angustatus dorso subplanatus, supra 
dense subtiliter aureo-pubescens, pube thoracis longiori, incum- 
benti, laetius aurato; subtus griseo-pubescens. Fulvus, capite. 
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scapo, thorace, sternis, coxis, trochanteribus femoribusque 4 
posticis apice/nigris ; capite thoraceque creberrime subalveolato- 
punctatis, elytris discrete punctulatis. Long. 12-14 millim. 

Oyama ; Maj 1880. 

Geammopteba -egeota, n. sp. 

O, dehili (Kraatz) proxime affinis. Pallide flavo-testacea, 
pubescens, elytris pr»cipue dense flavescenti-birtis, antennarum 
artieulis (a quarto) apiee, femoribus tibiisque posterioribus apice, 
tarsorum artieulis apice, nigro-fuscis ; capite postice gradatim 
rotundato collo angiisto, discrete punctulato, thorace sat angusto, 
versus apicem angustato, postice parallelogrammico angulis pos- 
ticis subrectis, dorso valde convexo, sat sparsim subtiliter punc- 
tulato, linea dorsali brevi; elytris passim discrete punctatis, 
apice singulatim rotundatis. Long. 7-8 millim. <S ? • 

Nikko ; Hitoyosbi, and other localities. 

Kraatz describes the head and thorax of his O. dehilis from 
East Siberia as " ausserst dicht und fein punctirt." Were it not 
for tbis clearly expressed character, I should have considered the 
present species the same as his ; but the head and thorax in G, 
cBgrota are very much less closely punctulate than is usual in 
the allied species ; there are even wide spaces on the thorax, 
smooth and shining, without punctures. The species has slender 
antennsB and legs b'ke G, dehilis, 

Geammopteea geallateix, n. sp. 

O, gihhicolli (Blessig) affinis et quoad colores simillima, sed 
differt corpore, pedibus antennisque multo magis elongatis, elytris 
truncatis etc. Valde elongata, sublinearis, testaceo-fulva flavo- 
pubescens, vertice (et collo supra), pronoti disco, elytrorum 
fascia angusta suturali, altera interrupta marginali, femoribusque 
dimidio apicali, nigro-fuscis ; antennis valde elongatis et gracili- 
bus (articulo quinto cseteribus longiori, quarto breviori), artieulis a 
quinto apice fuscis ; capite post oculos breviter quadrato, pauUo 
angustato sed angulis distinctis colloque abrupte angustato, genis 
apud angulos (ut supra visis) flavis ; thorace sat angusto, lateribus 
ante medium hand prominentibus, disco rotundato-convexo ; 
crebre alveolato-punctato, pube aureo-sericeo incumbenti laete 
vestito ; elytris 6 ? fere linearibus postice paullo angustatis, 
apice acute truncatis, extus angulatis, supra crebre punctatis ; 
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pectore lateribus argenteo-pubescenti, metastemo extus fusco- 
nigro ; taraorum articulo anguiculari nigro. Long. 12 millim. <J $ . 

Nikko. Several examples of both sexes, exactly similar in 
colours and markings. 

In O, gihhicollis the enlarged posterior part of the head is not 
tumid, but gradually narrowed, and the convexity of the thorax is 
compressed posteriorly ; in O, grallatrix the posterior part of the 
head is distinctly quadrate and short, and the disk of the thorax 
forms an even convexity without compression. Both species are 
congeneric with Acmeops ligata, Lee, and other North- American 
species referred by American authors to the genus Acmeops, 

Gbammopteba signifeea, n. sp. 

$ . G. gihhicolli iterum affinis. Paullo gracilior, nigro-fusca, 
partibus oris, clypeo, coxis femoribusque basi, teataceo-flavis ; 
tibiiu 4 anterioribus antenniaque baai fusco-rufis, elytris utrinque 
vittis duabus (altera marginali altera diacoidali) paullo ante 
apicem terminatia faaciaque ante apicem, fulvo-testaceis ; capite 
et thorace creberrime punctatis, illo post oculos usque ad collum 
rotuudato-angustato, hoc disco valde convexo, convexitate pos- 
tice perparum compreaso ibique pilis flavo-sericeis convergentibus ; 
elytris (cJ ?) sublinearibua apice truncatia (angulo exteriori 
rotundato), supra crebre sad discrete punetatia ; abdomine fulvo, 
nigro-maculato. Long. 8-10 millim. 

Var. 5 . Fascia ante-apicali deeat (thoracis marginibus anticis 
et poaticis scutelloque fulvis). 

Var. ? J . Multo minor, vitta discoidali cum fascia conjuncta, 
pedibus (tarsis exceptis) toto fulvis. Long. 6-7 milHm. S . 

Var. ? (G^. muiata). Elytra fulva, vitta angusta suturali ante 
apicem terminata (ibique macula triangulari), maculis tribus 
utrinque raarginalibus apiceque nigris, thoracis marginibus 
anticis et poaticis, antennis et pedibus fulvis. Long. 10 millim. 

Var. 5 . Eadem : sed vitta suturali multo latiori, f emoribus 4 
posticis apice, antennis (basi excepta) nigris, 

Nikko; Oyama; Hitoyoshi. 

Gbammopteba amentata, n, sp. 

O. signifercd affinissima ; differt capite post oculos recte angus- 
tato, postice (ante collum) diatincte sed obtuse angulato, elytris 
5 apice singulatim rotundatis, S obtusissime truncatis. Magis 
convexa, fusco-nigra, partibus oris, antennarum articulis basa- 
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libus pedibusque rufo-testaceis, femoribus apice tarsisque ple- 
rumque Digris ; eljtris plaga utrinque eloDgata maculas ovales 
fusco-nigras duas iDcludenti, apicem baud attingenti, fulva. 
Long. 6-8 J millim. d ? . 

Var. a. iS 2. Elytrorum plaga fulva laterali usque ad apicem 
continuata maculas tres includenti. 

Var. b, (S 2' Ely tris fulvis, sutura angusta maculisque utrinque 
tribus nigris ; pedibus et interdum antennis paUide fulvis. 

Miyanosbita; Suyama; Oyama; Chiuzenji. 

Geammopteka chaltbeella, n. sp. 

O. ruficorni simillima. Gracilis, cbalybeo-nigra griseo-pubes- 
cens, elytris subolivaceis nitidioribus et minus dense pubescen- 
tibus ; antennis nigris, p^rtibus oris, femoribus tibiisque anticis 
fulvo-rufis ; thorace sicut in G. ruficorni. Long. 6-7 millim. 

Nikko. 

Lepttjea misella, n. sp. 

Ad § Anoplodera pertinet, sed corpore multo breviori fere 
sicut in L, livida, Subtus nigra, argenteo-griseo pubescens, 
supra nigra subopaca, nigro-setosa, elytris nitidis testaceo-fulvis, 
basi excepta nigro-marginatis, palpis et femoribus rufis (tibiis 
anticis rufescentibus) ; capite ante oculos parum prolongato sat 
lato, post oculos brevi, coUo valde constricto, crebre subalveolato- 
punctate ', tborace angusto postice baud constricto, sicut capite 
punctate ; elytris relative brevibus dorso planatis, apice rotun- 
datis, discrete puncfatis ; antennis filiformibus sat robustis, <J 
corpore 1 mgioribus, $ multo brevioribus. Long. 6^-7 millim. 

Kashiwagi ; Wada-toge. 

The species is found also on the Amur, but is not noticed in 
Kraatz's excellent memoir on the Longicornia of that region. 

Leptuba pteeha, n. sp. 

i. tesserulcd proxime affinis, differt solum elytris rubris imma- 
culatis. Brevis, nigra subopaca, subtus griseo-pubescens, supra 
fulvo-hirta, elytris rufo-miniatis sat conspicue discrete punctatis 
subnitidis, apice oblique truncatis ; thorace sBnescenti-nigro, con- 
vexo, discrete punctate, juxta basin constricto et depresso; 
capite sicut in L. tesserula, postice brevi, angulato. Long. II 
millim. 

Wada-tog^; Nikko. 
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Leptuba. succedajtea, Lewis, Ann, S[ Mag, N, H, ser. 5, iv. 
p. 464. 

Sapporo. 

Mr. Lewis described the female only, mentioning the points in 
which it differs from the very closely allied European L. rubra 
(Linn.). The males of the two species differ more conspicuously, 
the thorax above in the Japanese form (except a transverse spot 
at the base) being tawny red, like the elytra, and in L. rubra 
black. 

Leptuea TAEiicoEirts, JDalman in Schonh, Si/n, Ins. i. 3. 
p. 482. 

Niohozan. 

Ponnd also in Eastern Siberia and thence to North-eastern 
Europe. Besides typical specimens, Mr. Lewis took a single 
example of a black variety on Niohozan. 

Leptuba gbanulata, n. sp. 

Kobusta, opaca, nigra, elytris obscure rufis ; capite mox pone 
oculos constricto ; thorace medio late rotundato, basi valde con- 
stricto angulis hand productis, disco convexo insequali, cum capite 
grosser ugoso-punctato,pilis incumbentibus aureis; elytris modice 
eloDgatis et attenuatis, apice hand oblique sinuato-truncatis 
angulis acutis ; tota superficie crebre granulata ; subtus rugoso- 
punctulata tenuiter griseo-pubescens. Long. 17-23 millim. cJ 5 . 

Sapporo; Tani. 

A large robust species, with thorax still more ronnded on the 
sides than L, proxima (Say). The head behind the eyes is ex- 
tremely short, showing only a small shining tubercle before the 
deep constriction of the neck. The pubescence is short and 
adpressed. 

Lepttjba ctanea, Gehler, Noup, Mem, Mosc, ii. p. 70. 
Niohozan. Widely distributed in Eastern Siberia. 

Leptttba excavata, n. sp. 

L, cyanea affinissima sed differt corpore relative breviore 
coloreque toto nigro. Postice parum angustata, nigra, elytris 
subnitidis medio ad suturam concavis, pone scutellum margine 
utriuque valde elevate, apice recte truncatis, angulo exteriori 
rotundato, suturali acuto, sat grosse et crebre (versus apicem 
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Bubtilius) punctatis ; thorace quam in L. cyanea paullo breviori 
lateribus perparum rotundatis, basi modice constricto, angulis 
baud prominentibus, disco convexo crebre foveolato, erecte piloso; 
antenuis pedibusque breyiter pilosis. Long. 12 millim* 
Wada-toge; Niobozan. 

Leptitba (Jitdolia) cometes, n. sp. 

L, cordifercB (Oliv.) affinis : major, dense fulvo-pubescens, nigra 
opaca, elytris testaceo-flavis, basi juxta scutellum, macula sub- 
rotunda utrinque laterali (post medium) alteraque apicali, nigris; 
thorace campanuliformi, basi depresso, angulis maxime productis, 
dorso creberrime punctato dense erecte pubescenti ; elytris sicut 
in L. cordifercB apice singulatim productis subacutis, densissime 
sericeo subincumbenti-pubescentibus. Long. 16 millim. 

Cbiuzenji ; Niohozan ; Sapporo. 

Approaches the North -American L, {Judolia) cordifera more 
nearly than any of the European species, having similarly pro- 
longed apices of the elytra ; but it is very much larger, and 
wants the anterior marginal spot of the elytra. The glossy 
tawny-golden pubescence on the elytra conceals, in certain lights, 
the black spots. 

Leptuba (Stenuba) yicabia, n. sp. 

L, obliterate (Haldem.) quam proximo affinis ; differt statura 
longiori et graciliori, tibiisque posticis {d) nigris etc. Nigra, 
fulvo-aureo pubescens ; capite antice testaceo-flavo, macula tri- 
angulari frontali epistomateque nigris ; thorace utrinque pauUo 
ante medium tuberculo conico, crebre punctulato, f ulvo-testaceo 
plaga magna dorsali nigra ; elytris quam in L. ohliterata longius 
attenuatis, basi relative angustioribus, apice oblique sinuato- 
truncatis utrinque bidentatisjflavis, apice late, fascia recta mediana 
maculaque parva versus basin laterali, nigris ; antennis ( d ) cor- 
poris apicem fere attingentibus, nigris, scapo subtus articulisque 
apicalibus bapi flavis ; pedibus flavo-testaceis, tibiis posticis ( <J ) 
femoribusque (basi excepta) nigris. 

<S . Tibiis posticis dimidio basali flavis; elytris apice flavis 
(fascia subapicali nigra) ; antennarum articulis omnibus (a quarto) 
pallidis. 

Long. 17-20 millim. 6 $ - 

Niohozan and Sapporo ; on flowers of Hydrangea. 
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Leptuba. (Steitttba.) mimioa, n. sp. 

L, arcuatcB affinissima, difPert tantum antennis longioribus^ colo- 
ribuB sigDaturisque paullo diyersis. 

S . Nigra, pube incumbente, supra fiilvo-aurea,8ubtu8 argentea, 
vestita; elytrie utrinque faficiis sat '^tenuibuB flavis quatuor — 
prima virguliformi juxta scutellum (ramo exteriori curvato defi- 
cienti), secimda, tertia et quarta sicut in L, armata-, antennis 
articulis 7-11 fiilvis. 

5 . Elytris fulvis, margine angusto basaU et suturali, maculis 
rotundatis utrinque duabus (prima yersus humeros interdum 
diyisa, secunda majori apud medium) fasciisque duabus (prima 
ante apicem, secunda apicali) nigris ; antennis fulyis, scapo paullo 
obscuriori; pedibus nigro-fuscis, tibiis et tarsis 4 anterioribus 
fulvis. 

Long. 15-17 millim. 

Var, J . Elytris nigris, maculis paryis duabus basalibus, altera 
medio basis, altera subhumerali. 

Sapporo ; Junsai ; Nikko. The variety is from Nikko. 

Scarcely more than a local variety of the European L, arcuata, 
i^hich is found with little variation throughout Eastern Siberia 
to the coast of Manchuria. The Japanese form differs from 
European and Siberian examples chiefly in the basal fascia of the 
elytra in the male wanting the outer horn of the bow, and in the 
first and second black fascisB in the female being widely de- 
tached from the suture. The antennae are longer, and the thorax 
more angulated on the sides. 

Leptuba (Stenuba) subtilis, n. sp. 

L. quadrifasciatw (L.) affinis et similis, sed differt thorace basi 
multo latiori lateribusque subrectis baud sinuatis etc. Nigra, 
subnitida, elytris fasciis angustis quatuor suturam attingentibus 
et yersus marginem angustatis; antennis subserratis; thorace 
triangulari multo subtilius punctato, fulvo-aureo pubescenti; 
elytris Bubtilissime punctuiatis et rugulosis apice recte truncatis, 
angulis acutis, exteriori producto spiniformi. Long. 17 millim. S . 

Chiuzenji, August 1881. 

Differs from L, quadrifoidata, which occurs throughout Eastern 
Siberia as well as Northern and Central Europe, by definite spe- 
cific characters ; the thorax being regularly and straightly dilated 
from the fore margin to the hind angles, the angles of the elytral 
truQcature spined, and the yellow fasciae different in form. 
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Lepttjba (Stenttea) thoeacica, Creutzer, JEnt, Vers. p. 125 ; 
Fabr. S^st. JEL ii. p. 356. . 

Var, Corpore toto nigro. 

Sapporo. 

This species ranges from North-eastern Europe to Man- 
churia, offering on the Amur some variations of colour from the 
European type-form; but, as far as I am aware, no examples 
entirely black have been found on continental Asia. 

Leptxjea (Stenitea) adttmbbata, n. sp. 

Elongata, nigro-fusca, pube fulvo-sericea dense vestita, elyiris 
utrinque plaga indistincta humerali, macula apicali, fasciisque 
angustis obliquis duabus (altera ante, altera post medium) fulvo- 
testaceis pube obscuratis ; femoribus anticis abdominisque mar- 
ginibus fulvis ; an tennis tenuibus, articulis apicalibus fulvis ; 
thorace elongato-campanuliformi, lateribus fere rectis, angulis 
posticis valde elongatis ; elytris basi latis, apice oblique sinuato- 
truncatis, angulo exteriori longe producto, subtiliter discrete 
punctulatis. Long. 17 millim. ? . 

Tokio ; one example. 

A species remarkable for the breadth of the elytra at the base, 
whence they are rapidly aud straightly narrowed to the apex, 
and the dense, not closely adpressed, pile which obscures the 
yellow markings. The antennsB are unusually slender, more so 
than in L. ohliterata, 

Leptuba (Stenttba) irrMPHULA, n. sp. 

Minor, gracilis, nigra, subtus argenteo-sericea ; elytris flaves- 
centi-fuscis fulvo-hirtis, vitta interrupta marginal! lineolisque 
indistinctis discoidalibus (versus basin) nigris ; antennis ( S cor- 
pore multo longioribus) versus apicem pauUulum crassioribus 
nigris, articulis 9-10 octavoque apice albis; capite mox pone 
oculos constricto, grosse discrete punctate ; thorace gracile cam- 
panuliformi, antice sulcato-constricto, basi vix depresso, angulis 
posticis parum productis, dorso discrete subtiliter punctate, linea 
dorsali Isevi ; elytris apice oblique truncatis, discrete punctulatis ; 
pedibus nigris, quatuor anticis plus minusve testaceis. Long. 
9-12 millim. 

Var. Pallidior; antennis articulis 4-8 et 11°^ basi flavis, 
elytris f ulvescenti-flavis, vitta marginali nigra latiori (maculas 
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duas flavas incluclenti), lioeolis discoidalibus nuUis; abdomine 
tesfcaceo-rufo. 
CliiuzeDJi ; Niobozan ; Wada-tog6. The van Wada.tog6. 

Stbawoalomobpha jenescens, n. sp. 

A S. tenui (Blessig) difFert thorace angulis posticis acutis, an- 
teBnis nigris, etc. Sublinearis, nigra obscura, pube adpressa 
argentea (subtus dense) vestita, elytris olivaceo-sBneis vel chaly- 
beis subuitidis; genis post oculos sat prolongatis angulatis, 
capite toto creberrime punctato, Knea mediana usque ad collum 
impressa ; thorace campanuliformi, antice sulcato-constricto, 
postice modice depresso, angulis paulluluni productis, dorso cre- 
berrime punctulato linea dorsali postica laBvi; elytris crebre 
ruguloso-punctatis, apice vix oblique, subreete truncatis. Seg- 
mento ultimo ventrale 6 apice rotundato ; 2 latiori, medio 
sinuate. Long. 11-12 milliin. S S . 

Chiuzenji ; Niohozan ; Wada-toge. 

Apparently very closely allied to S, tenuis (Blessig), but dif- 
fering in the concolorous antennae, the denser punctuation of the 
elytra (in 8. tenuis " ziemlich stark aber nicht sebr dicht punk- 
tirt"); it is also less linear in form, judging from the expres- 
sions used in the description of >Sf. tenuis. 

The genus Strangalomorpha, proposed by Blessig (Hor» Soc. 
Ent. Boss. ix. p. 263), differs from the subgenus Stenura in the 
form of the elytra, which are less narrowed behind and are de- 
pressed along the suture. I do not see the difference in the 
position of the base of the antennae mentioned by Blessig. The 
antennsD are more slender than in Stenura, in both sexes being 
longer than the body. 

EusTBANGALis, nov. gen. 

Leptura (§ Stenurce) affinis : differt thorace antice et postice 
Bulcato-constricto medioque utrinque tuberculato. Corpus valde 
elongatum, postice attenuatum, subglabrum, nitidum. Caput 
ante oculos sat elongatum quadratum, post oculos subito angus- 
tatum. Oculi subtiliter granulati. AntennsB ad oculorum mar- 
ginem anticam inscrtae, sat robuste filiformes, versus apicem 
BubincrassatsB. Thorax subconicus, antice et postice traus- 
versim profunde sulcatus, lateribus utrinque medio tuberculo 
valido, conico, angulis posticis baud productis. Elytra basi lata, 
humeris fere acuta, parum convcxa, apud suturam usque ad 

LINN. JOUBN. — ZOOLOGY, TOL. ITIU. 16 
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apicem concava fere sulcata^ apioe yalde oblique et smnatim tmn- 
cata, angulo suturali sat elongate acuto, exterior! longe producto. 
Pedes postici relative parum elongati. Coxaa anticsB et sterna 
normalia. Ventris segmentum apicale in utroque sexu apice 
paullo sinuatum, ^ haud medio concayum. 

Etjstbangalis distenioides, n. sp. (Plate T. fig. 4.) 
Nitida, fulva, vertice thoracis macula utrinque discoidali, ely- 
trorumque utrinque vitta ab humero usque ad apicem, nigris; 
antennis nigris ; tarsis tibiisque posticis apice inf uscatis. Capite 
punctato fere glabro ; tborace punctulato, sulcis fundo IsBvibus, 
disco ful7o-aureo pubescenti ; elytris sat crebre punctulatis, pills 
fidvo-aureis incumbentibus sat sparsim vestitis ; corpore subtus 
fere glabro nitido ; abdominis segmento terminali nigro. Long. 
15-20 millim. d $ . 
Nikko; Sapporo. 

Stba-UGalia dulcis, n. sp. 

Valde elongata, gracilis, sericeo-opaca, nigra, tborace san- 
guineo; scutello dense aureo-pubescenti, elytris humeris et 
apice rufescentibus. 

Variat : 1. Elytris oastaneo-rufis. 2. Idem, tboraceque nigro. 

S, Segmentum apicale vcntrale medio longitudinaliter con- 
cavuro, lateralibus modice elevatis. 

$ . Segmentum apicale parum concavum, lateribus baud ele- 
vatis. 

Long. 15 millim. cj $ . 

Wadartoge ; Tuyama, in Higo. 

Of very elongate sublinear form, minutely and closelj punc- 
tured, with fine iocumbetit pilosity and the surface almost opaque. 
The muzzle is moderately elongated and quadrate, the antenn» 
set a little behind the front margin of the eyes, and the head 
narrowed immediately behind the latter, a minute portion only of 
the cheeks being visible behind the eye. The thorax is narrow ; 
widened from apex to base, the middle of the sides feebly dilated, 
the hind angles produced, the anterior sulcus well pronounced, 
but no depression across the middle of the base. The elytra are 
relatively narrow at the base, the apex very obliquely truncated, 
the surface without visible depression near the suture. The legs 
are long and slender, the hind pair remarkably long. 

The species is intermediate between Sienura and Strangalia ; 
the groove or concavity along the apical half of the last ventral 
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oegment in the c? i«i however, sufficiently marked to bring it 
within the definition of the latter genus. 

Stbangalta conteacta, n. sp. 

Angusta, elytris abbreviatis et postice valde angustatis ; nigra, 
Bubtus ciaereo-pubescens, elytris testaceo-fulvis lateribus (sutu- 
raque iuterdum) nigris ; antennis pedibusque flavo-testaceis, illis 
articulis apice fuscia, vel fuscia basi flavis, femoribus posticis apice 
iibiis tarsisque nigris. Capite crebre punctulato post oculos cito 
rotuudato-angustato ; thorace elongato, basi modice dilatato, an- 
gulis parum productis, punctulato griseo-pubescenti (variat liuea 
dorsali maculaque laterali fulvis) ; elytris sat sparse punctatis, 
apice obtuso truncatis. d Segmento apical! ventrali elongato, 
apice late truncate, medio concave lateribus postice elevatis. 
Elytris multo abbreviatis, segmentum antepenultimum vix trans- 
cendeutibus. Long. 10-11 millim. <J 5 . 

Kashiwagi ; Niohozan and "Wada-tog6. 

Resembles the RhinotraginaB and many species of Ophisto mis in 
the form of the elytra, strongly narrowed from before the middle, 
slightly dehiscent at the apex and abbreviated — peculiarities more 
pronounced in the d than the $ , in which latter sex they 
leave only the pygidium uncovered, whilst in the d they reach 
barely beyond the antepenultimate segment, and are also de- 
pressed along the suture. 

Variable in colours: the abdomen is either wholly black or 
black and reddish testaceous ; the lateral black vitta of the elytra 
emits generally two short branches near the base, but these are 
sometimes wanting. 

Stbangalia eegalis, n. sp. 

Magna, robusta, subtiliter discrete punctulata, dense suberecte 
breviter pilosa, vix nitida, subtus aureo-pubescens ; antennis bre- 
vibus, robustis (d corporis dimidium parum excedentibus). 
Thorace campanuliformi, ante medium subangulato, post medium 
longe sinuate, angulis posticis valde productis, antice sulcato- 
constricto, medio basi curvatim sulcata ; elytris convexis, valde 
elongatis, basi modice latis, apice transversim late sinuato-trun- 
catis utrinque bispinosis. 

c^. Segmentum ultimum yentrale valde concavum, lateribus 
elevatissimis, dilatatis. Nigra, elytris utrinque maculis parvis 
prope suturam quatuor in loco fasciarum sitis, prima prope basin, 

16* 
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eecunda ante, tertia post, medium, quarta ante apicem. Pedes 4 
anteriores plus minusve rufi. 

? . Segmentum ultimum ventrale elongato-triangulare, apice 
emarginatum. . Fulvo-aurantiaca ; thorace antice et postice 
nigro-marginato, eljtris fasciis quafcuor nigris ; vel nigra, elytris 
nigria, fasciis (interdum iuterruptis) quatuor fulvis, pedibus an- 
tennisque plus minusye nigricantibus. 

Long. 26-30 millim. cJ J . 

Sapporo ; Iga, on birch stumps. 

PrBBHOKA, nov. gen. 

Corpus elongato-oblongum, parum convexum. Caput sicut 
in Lepturia veris, ante oculos modice elongatum quadratum; 
genis post oculos sat elongatis angulatis, collo constricto. Palpi 
apice cylindrici. Oculi subtiliter granulati. Antennae corpore 
multo breviores, filiformes, robustae, articulis 3-4 conjunctis quam 
6" baud longioribus. Thorax relative parvus, subcampanuliformis, 
lateribus fere rectis, angulis posticis acutis parum prpductis, 
antice transverdim sulcatus postice depressus. Elytra rectilatera, 
apice late rotundata. Pedes graciles, femora pauUulum clarata. 
CozsB anticaB tarsique postici sicut in LepturU, 

A distinct genus of the LepturioaB group, differing from other 
genera, except FyrotrichiM (Leconte), in the great abbreviation of 
the third and fourth antennal joints, and from that genus in the 
unarmed thorax. 

Ptekhona LiBTicoLOE, u. sp. (Plate I. fig. 8.) 

Sanguinea, subopaca, dense erecte pubescens, subtus antennis 

pedibusque (tarsis rufescentibus) nigris, Capite et thorace cre- 

berrime punctulatis^ illo linea mediana subtili impressa ab episto- 

mate usque ad coUum ; eljtris minus crebre punctatis. Long. 

13 millim. 

Tuyama^ 

CoBENNTs, nov. gen. 

Gen. PyrocalymmiB (Thoms.) a£Bnis. Corpus sublineare, supra 
pube laete sericea, diverse adpressa, vestitum. Caput ante oculos 
parum elongatum, latum ; genis post oculos elongatis, latis, tumi- 
dis, collo subito maxime constricto. Oculi subtiliter granulati. 
Antennae dimidio corporis parum longiores, intra oculos insertae, 
robustao, ^ articulis 1-5, $ 1-8 dense hirsutis, 3-d longitudine 
»qualibus, 6-11 6 cylindricis, 9-11 ? oblongis. Thorax relative 



Digitized by LjOOQ IC 



LOKQICORK BEETLES OF JAPAK. 225 

parvus, inermis, subcylindricus, postice dilatatus, angulis posticis 
subproductis sed apice obtusis, dorso convexus, antice et postico 
transversim sulcato-depressus. Elytra eloBgata, oblongo-liuearia, 
basi recta, apice rotundata, dorso pluricostata. Pedes baud 
elongati, femora subclavata, tarsi breves, posteriorum articulo 
prime 2-3 conjunctis parum longiori. Frosternum inter coxas 
coDspicuum sed valde angustutn, marginatum. Cox® sicut in 
Lepturis elongatsB, exsertsB. Mesostemi acetabula extus late 
aperta. Metastemum baud convexum ; episternum postice at- 
tenuatum. 

Allied to tbe Himalayan genus Pyrocalymma^ and differing 
from it only in tbe form and clothing of tbe antennal joints, those 
in FyrocaJymma (J) being broadly triangular, prolonged at 
tbeir inner apical angles, and destitute of long hairs. Both 
genera agree in the margined prostemum. The antenn© in 
Corennys much resemble those of JErosckema ; but they are not 
essentially different from the same organs in JEuryptera, 

CoBEKifTS SEEiCATA, u. sp. (Plate I. ^g. 2.) 

Nigra, supra creberrime punctulata, pilis longis sericeis incum- 
bentibus fulvis, purpureis yel sanguineis dense vestita, subtus et 
in pedibus nigra nitida, antennis nigris ; genis tumidis post oculos 
glabris, a vertice liuea impressa separatis. 

Long. 121-17 millim. S 9 - 

Nanai ; Chiuzenji ; Ontaki, in flowers of Viburnum. 

Nectdalis solida, n. sp. 

$ . ^, majori quoad colores similis^ sed major, pracipue latior, 
thorace baud cylindrico, postico dilatato, etc. Hobusta, capite 
thoraceque nigris supra politis, elytris castaneo-rufis, antennis 
pedibusque fulvo-rufis, illis versus apicem infuscatis, femorum pos- 
ticorum claya supra nigra, abdomine fulvo-rufo apice fusco ; 
capite ante oculos brevissimo et latissimo, crebre punctulato; 
thorace erecte piloso subtilissime punctulato ; elytris basi spar- 
sius, apice crebrius et subtilius, rugoso-punctatis, apice pubes- 
centibus ; alis fulvo-hyalinis. Long. SO millim. $ . 

Chiuzenji. 

Nectdalis ebeioka, n. sp. 

Toto nigra» nitida. Capite sat crebre yertice coniluenter punc- 
tate ; thorace vix cylindrico, bafli paullo latiori, ibi et lateribus 
crebre punctate, disco l»vi, versus apicem profunde sulcator 
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constricto ; elytris SBqualiter sat grosse punctatis, erecte breviter 
pilosis nee sericeo-pubescentibus ; alia nigro-hyalinis. 

Long. 22 miUim. <J J . 

Tezo, at Tunsai. 

Nectdalis PENifATA, Zewis, Ann. Sf Mag, N. S. ser. 5, iv. 
p. 464. 

Nikko ; also in Tezo. 

Thuaitius vakieoatus, Bates, 

Described originally from a single example taken at Nagasaki ; 
since taken in some abundance by Mr. Lewis in Yezo. 

Aeomia ambbosiaca, Steven^ Mem, Mosc, \i, p. 40. 

Hakodate {Mr, Ota). One example, closely resembling speci- 
mens from Asia Minor, differing only in being somewhat smaller 
and apparently more slender. 

Chloeidoltjm thaliodes, n. sp. 

Aromice moschafce quoad colores simile, sed antennis et pedibus 
valde elongatis, femoribus 4 posterioribus longis parum incras- 
satis. Elongatum, postice parum angustatum, planatum, fere 
glabrum vix nitidum ; supra saturate viride (thorace subcyaneo), 
subtus viridi-flBneura tenuiter auro-sericeum, antennis petlibu«que 
Bubviolaceis. Capite et thorace subgroase intricato-rugulosis, 
tuberculis antenniferis oblique conicia nee spinosia; elytris sub- 
tiliter intricato-rugulosis ; tibiis pcsticis compressis sublineari- 
bus; scapo grosse punctato, antice sulc&to, apice dentifero. 
Long. 27-a2 millim. 6 ? . 

Sapporo; Kobe, 

Atypical Chloridolum, according to the definition of the genus 
by its founder, and allied to C. alcmene (Thorns.) and C. nympha 
(White). The surface of the thorax and the vertex differs from 
that of the allied species in being coarsely and distinctly vermieu- 
late rugose, with the transverse rugsB near the apex irregular. 
The antennsB in the d are about twice the length of the body. 
The hindmost tarsi are much narrower and longer than in Aroma 
moschata, 

Cheltbonittm qtjabeicolle, n. sp. 

A Ch.arffentato (Dalm.; differt corporemagis depresso, antennis 
articulis 7°-10" apice extus productis, sed baud spinosis, thorace 
-ante spinam rectangulato, etc. Valde elongatum sat depressum. 
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Bubopacum, laste aeneo-viride, subtus splendidum, pectore aureo- 
pubescenti, antennis pedibusque yiolaceia ; Bcapo baud sulcato, 
apiceque obtuso, tuberibus anienniferis sat acutis; collo et 
tborace toto grosse scabroso-punctatis, boc transverso, basi et 
apice sulcato, lateribus mox pone sulcum dilatatis, margine 
angulato, spina mediana magna valida ; elytris creberrime pugu- 
loso-punctatis subglabris, pube fulya parce vestitis, obsolete 
bicostulatis. 

Antennae breves, in utroque sexu corpore multo breviores, arti- 
culis T**-!!"* apice extus productis acutis. Long. 22-27 millim. 
6$. 

Nara; Junsai; Sapporo; Tokio. 

Tlie thorax is broader and anteriorly much more angulated, 
and the anteunal joints less produced at their apex (not spini- 
ferous) than in any described species of Chelidonium ; but the 
species fits better in this genus than in any other of the Callichro- 
minae group. The middle femora,. as in the typical species, are 
short and strongly clavate. 

Callichboma japonica (C. japonicum), Harold^ Stett. ent, 
Zeit. 1879, p. 335. 

Japan {Hilgendorf). 

Harold does not describe the antennae or the form of the 
middle femora. 

EosALiA Batesi, Maroldy Berl, ent. Zeitschr, 1877, p. 860. 

Tezo. Mr. Lewis took it abundantly in August and early 
September on the trunks of large standing beech-trees which had 
been stripped of their bark. One example taken at Buno near 
Nikko, August 30, 1881. 

Sympiezoceba japonica, JBates. 

Yokohama ; at dusk, March 26, 1880, running over decayed 
Cryptomerias. 
It is the first Longicorn to appear in spring. 

EhopaIiOPUS siGNATicoiiLis (Solskif), Blessiff, Mora JEnt, Soo. 
Boss, ix* p. 177. 

Sapporo. Recorded by Blessig from Suifun, E. Siberia. 

Semanottts chlobizans, SoUky, Hora Soc. Ent, Soss. rii, 
p. 384 

Sapporo. Also on the Upper Amur. 
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PnTMATODEs ALBiciNCTUS, JBates^ Ann, Sf Mag. N. S, ser. 4, 
xii. p. 198 (1873).— Callidium albofasciatum, MotschuhJcy, Bull. 
Mosc, 1866* i. p. 174; Xraatz, Deutsche ent. Zeitschr. 1879, 
p. 88. 

Motschulsky's name has the priority over mine for this species, 
unless it be considered invalidated by its prior use by Bland 
for a North-American species (Proc. Ent. Soc. Phil. i. 1862, 
p. 274). 

Phtmatodes MajLKI, Kraatz, Deutsche ent, Zeitschr. 1879, 
p. 88 {Callidium), — Callidium alni, Linn, P Blessig, Horce Soc, 
Ent. Ross. ix. p. 182. 

Chiuzenji; Oyayama. 

Eecorded by Blessig from the Middle Amur. Mr. Lewis's 
examples agree well with Blessig's description with regard to 
their differences from Callidium alni, except that the underside 
is not wholly pale reddish, the presternum and abdomea being 
piceous. The species is very much larger than C, Alni, varying 
from 7-10 millim. 

Plaoiokotus pulcheb, Blessig, SorwSoc, JEnt. Boss. ix. p. 184, 
t. viii. fig, 2. — Clytus lignatorum, ThiemCy Berh ent. Zeitschr. 
1861, p. 100. 

Junsai. Does not differ from the East-Siberian insect, which 
occurs on the Amur, in the Bureja Mountains, and on the 
coast at Port May. 

CLTTAifTHUS GHACILIPES, Faldcrman, Mim. Acad. Pdtrop. ii. 
1835, p. 436 {Clytus); Kraatz, Deutsche ent. Zeitschr. 1879, 
p. 91. 

Fukushima. Widely distributed in Eastern Siberia, from the 
Altai to the Amur. 

Clttanthus latifasctatus, Fischer^ Bull. Mosc. iv. p. 439. 

Sapporo. 

One example, referred to this widely distributed East-Siberian 
species. It differs somewhat from a Manchurian specimen with 
which I have compared it, the oblique subbasal fascia curving 
sharply forward and joining the subbasal discoidal spot. 

CLTTANTHtJS MISELLUS, n. Sp. 

C, jplehejo proximo aflBnis. Minor, gracilior, niger, thorace 
cinereo-pubescenti, basi utrinque albo raarginata ; scutello nigro ; 
* Kraatz giyes \ht date erroneously as 1861. 
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elytris fascia a scutelli apice per suturam usque prope mar- 
ginem exteriorem curvata (macula axillari nulla), fascia sub- 
recta post medium (apud suturam antiee dilatata) apiceque, 
cinereis; antencis, tibiis tarsisque testaceo-rufis ; pectore ven- 
trisque basi albis- Long. 7 J millim. 
Yokohama. 

Clttakthtjs xeniscus, n. sp* 

C. gracilijpedi quoad signaturas sat similis, sed differt capite 
(cum oculis) thoracis medio latiori. Augustus, subiinearis, cine- 
rascenti-niger, scutello albo ; elytris vittula obliqua longe post 
Bcutellum, maeulis versus humeros duabus, fascia lata postme- 
diana. apiceque, cinereis ; sternis ventreque partim albis ; an- 
tennis et tarsis fulvescentibue ; pedibus elongatis, gracilibus ; 
tuberibus antenniferis approximatis sat elevatis- Long. 7J^ 
millim. 

Hakodate; Sapporo. 

Clytakthus (?) ACUTIVITTI8, Kraatz^ DeuUche ent. Zeitschr, 
1879, p. Ill, t. 1. f. 1. 

B. Amur. According to Kraatz, taken by Von Hilgendorf 
also in Japan. 

Mr* Lewis's examples form a constant, though slight, variety 
as follows : — 

Var. C. inscriptus. Thorax indiatincte fusco-trilineatus nee 
maculatus ; elytrorum fascisB obliqusB apud marginem dilatatsd 
nee acute antrorsum reflectse, macula nigra transversa ante 
apicem« 

Chiuzenjiand Oyayama; rare. 

Kraatz places the species doubtfully in the genus or section 
Xylotrechus, It wants, however, the essential character of cari- 
nated centre of forehead peculiar to that generic division of 
Cl)'tin8B. The long clavate femora and cristated longitudinal 
ridge of the thorax separate it from Clytanthus and bring it 
near to Clyiosaurui ; it differs from the latter by its long cylin- 
drical thorax, vertical forehead, and other characters, and belongs 
probably to a distinct group allied to Cli/to8auru8, 

Demokax tbansilis, n. sp. 

Antennarum articulo quarto apice intus breviter spinoso. 
Gracillimus, cinerascenti-niger, thorace anguste elongato-ovato 
(medio capite cum oculis hand latiori) cinereo-pubescenti maeulis 



Digitized by LjOOQ IC 



230 KB. H. W. BATES OK THE 

duabus disci nigris ; elytris (basi ramulum utrinque ante hu- 
merum emittenti) vitta longe post scutellum obliqua (eztus 
recurva et interdum ramulum basis attingenti), fascia lata pone 
medium (apud suturam antice valde dilatata) apiceque late, 
cinereis ; tuberibus antenniferis conspicue elevatis ; oculis pro- 
miilentibus ; elytris apice late flexuoso-truncatis, angulis breviter 
spinosis; antennis d* corpore baud longioribus ; pedibus graci- 
libus. Long. 9-10 millim. 

Siiyama ; Nikko ; Tokohama. 

The short but distinct spine at the apex of the fourth antennal 
joint brings this species within the definition of the tropical Asiatic 
genus Demonax ; but the spine in Demonax is generally of great 
length and repeated on the third joint. 

ClTTTTS MELiENUS, n. Sp. 

C. rJiamni (Linn.) pauUo gracilior, nigerrimus, elytris subni- 
tidis, macula humerali, fascia arietina, altera post medium paul- 
lulum obliqua, scutelloque albis ; stemis singulis ventrisque seg- 
mentis 1-3 utrinque macula laterali triangulari alba. Capite, 
pedibus autennisque fere sicut in C rhamni (sed nigris), thorace 
longiori, oblongo-ovato multo minus dense punctulato, cum ely- 
tris longe sed sparsim griseo-hirto et suberecte breviter nigro- 
setoso ; elytris postice hand attenuatis, apice valde flexuoso- 
truncatis, angulis breviter spiniferis. Long. 8^-11 millim. 

Junsai. 

Allied to C. arietis and (7. rlkamni, but the thorax more elon- 
gate than either, the thorax without coloured margins, and the 
colour of the whole insect deep black, except the scutellum, elytral 
markings, and spots on the underside, which are pure white. 

ClTTUS AURIPILTS, U. Sp. 

C, arieti (Linn.) longicr thoraceque relative multo magis elon- 
gato. riavo-pilosus, thorace antice maculis 5 nigris (una mediana 
furcata), duabus utrinque lateralibus linearibus ; elytris pills longia, 
densis, adpressis, auro-sericeis vestitia, signaturis nigris nudis 
opacis, viz. annulo ovali utrinque basaii, fascia valde obliqua 
mediana (ad marginem dilatata et retrocurvata), fascia recta ante 
apicem, marginibusque lateralibus (post fasciam ante-apicalem) 
dilatata sed apicem baud attingenti. Capite sicut in C, arieti^ sed 
erecte piloso; antennis dimidio corporis baud longioribus, sat 
robustis ; thorace elongate anguste ovato, postice magis quam 
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antice angustato ; elytris obtuse truncatis ; pedibus nigris, femo- 
ribus gradatim incrassatis, posticis elytris multo longioribus. 
Long. 12 inillim. (J? 

Sapporo. 

Eemarkable for the dense golden-yellow pile of the elytra, 
wbich is laid partly transversely and partly longitudinally. 

XxLOTBECHUS CHiNENSis, Chevrolat, Rev, Zool, 1842, p. 416. 

South and Central Japan ; also Tezo. China. 

" Feeds in the larva state in pollard mulberry-trees, planted 
for silkworms. In August the imago sits on the upper surface 
of a leaf or walks about with a jerky gait, after the manner of a 
hornet, which it also much resembles in colour." (Lewis.) 

Xtloteechus emaciatus, n. sp. 

Augustus, subliuearis ; fronte subobsclete bicarinata ; thorace 
valde convexo quadrato-ovato, medio baud dilatato nee basi con- 
stricto, elytris apice flexuoso-truncatis, angulo exteriori spinoso ; 
pedibus iu hoc genere graciiibus. Niger, fronte albo-bifasciata ; 
thorace creberrime conflueiiter punctulato, Hnea dorsali cristata, 
marginibus antico et postico fasciaqufj mediaua, albis; elytris 
nigris, basi testaceis, fascia parum obliqua subbasali, altera valde 
obiiqua ante medium (ad suturam antice prolougata sed fasciam 
anterioremhaudattingenti), fascia recta ante apicem, fiavis, apice 
late cinereis ; antennis pedibusque piceo-rufis ; ventre flavo- 
annulato. Long. 8 millim. 2 ? 

Kurigabara. 

Not a typical Xylotrechus, though better placed here than 
in ClytuSy the forehead being rounded and having the rudi- 
ments of carina), and the thorax, though wanting the charac- 
teristic outline of XylotrechuSy having a roughened raised dorsal 
line. 

Xtlotbechus CLABTinjs, n. sp. 

X. ihici (Gebler) quam proxime affinis, differt tantum eljtromm 
BUtura inter fascias secundam et terLiam nigra, inter tertiam et 
apicem flava. Niger, thorace antice et postice flavo marginato, 
elytris fascia secunda postice sinuata, tertia plerumque per 
suturam cum fascia apicali conjuncta ; antennis pedibusque fulvo- 
rufis, femoribus nigro-fuscis ; corpore subtus griseo-pubescenti, 
macula apud episterni metathoracis apicem, marginibusqae an- 
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gustis ventris segmentoruin, flavis ; elytris apice suboblique trun- 
catis, angulo exteriori yii producto. Long. 12-15 millim. 

JuDsai. 

Agrees with JT. ibex (Gebler) in the points in which it differa 
from the European X. antilopey but differs in there being no trace, 
in the numerous specimens examined, of yellow sutural margin 
between the 2nd and 3rd fasciaB of the elytra, but, on the other 
hand, distinct traces of a similar margin between the 3rd fascia 
and the yellow apex. The posterior margin of the thorax is 
yellow, interrupted sometimes in the middle, and sometimes also 
on each flank, but never forming two distinct subtriangular spots ; 
the yellow spot on the mesothoraoic epistema is wanting, as in 
J[. ibex, and the 2nd fascia is sinuated behind as in that species ; 
it is also continued anteriorly along the lateral margin, which 
under the shoulders is testaceous, as is also the base near the 
scutellum. 

Xtloteechus albifilts, n. sp. 

X. hirco (Gebler, = decolor, Thieme) quoad colores simillimus, 
Bed multo major, yalde elongatus, thorace absque lineolis albis etc. 
Niger, opacus, elytris pallide fuscis vel lividis nitidis, vitta lata 
marginali bis-interrupta nigra, fasciisquetenuissimis et obliquissi- 
mis duabus, guttulasubhumerali et macula trigona apieali, cinereo- 
albis (fascia prima a margine usque prope suturam eurvata, deinde 
usque ad scutellum oblique continuata, secunda post medium a 
Butura usque ad marginem oblique ducta) ; f route medio bica- 
rinata, carinis postice con junctis et in carinam unicatn continuatis, 
marginibusque acute carinatis ; thorace medio parum dilatato, 
dorso postice convexo aspere rugoso, basi prope angulos utrinque 
macula cinerea; elytris postice vix angustatis, apice recte truncatis 
angulo exteriori spinoso, dorso subtilissime punctulato breviter 
incumbent i-setoso nitido, utrinque obsolete bicostulato ; corpore 
subtus nigro sat nitido, breviter griseo-pubescenti, metathoracis 
episterno apice macula magna flava, nietasterno ventrisque seg- 
mentis 1-3 apice interrupte flavo-marginatis. AntennaB (d) 
dimidio corporis paullo longiores filiformes ; pedes robusti, femora 
valide incrassata ; tarsi postici articulo primo longissimo, 2-4 
brevi^'simis. Long. 16-20 millim. 

Junsai : Usui-tog6. 

Var. Signaturis cinereis paullo latioribus, suturaquo a scu- 
tello usque fasciam secundam late cinoreo marginata. B. Amur. 
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The peculiar colour aud thread-like markings of the elytra are 
nearly the same as in X, hircuSy Gebl., with the exception that 
X. alhifilis has a large, triangular, grey-white spot at the sutural 
apex. But the two species differ very greatly in many points of 
structure : in X hircus the frontal carinas are divergent behind, 
and there is no single carina in continuation along the vertex ; the 
antennsB are formed of shorter and rather more triangular joints 
instead of being filiform ; the thorax is very broadly dilated and 
rounded (" globosus," as Gebler describes it), in X. albifilis it is 
oblong-ovate, and the elytra are rounded at the apices and of less 
elongated outline in fihape. 

The Amur specimen, which differs a little in elytra! markings 
from Mr. Lewis's series from Japan, was obtained from the same 
collection, made on the Amur, which contained examples of 
X, hircui. The species appears not to have been described by 
any of the numerous writers on East-Siberian Coleoptera. 

Xtlotbechus eufilius, n. sp. 

X. pyrrhodero (Bates) simillimus. Brevier, niger opacus, tho- 
race (margine antico nigro excepto) supra sanguineo, elytris 
basi, fascia subrecta subbasali (suturaque inter fasciam et scu- 
tellum), fascia ante-apicali (vittaque marginali inter fasciam et 
apicem) cinereis (interdum testaceo-cinereis) ; subtus nigro, 
cinereo-pubescenti, metathoracis episternis, apice ventrisque seg- 
mentis 1-3 postice densius cinereis ; fronte medio sex-carinata ; 
thorace subgloboso, dorso grosse intricato-ruguloso ; elytris cur- 
vatim modice angustatis, apice subrecte-truncatis angulis acutis, 
adpresso-pilosis. Antennas in utroque sexu filiformes nee apice 
incrassataB. Long. 9-10 millim. 6 ? . 

Junsai. 

In X. pyrrJioderus the middle frontal carinae are obsolete and 
undistinguishable, but the lateral carinas very acute ; the antennas 
are greatly thickened (excessively so in $ ) after the 4th joint ; 
the thorax finely intricate rugulose-punctate and red beneath as 
well as above ; the elytra have no part of the suture grey, and 
want the apical lateral grey streak ; lastly, the body beneath is 
differently clothed with grey pile, the middle being shining 
black, and one fascia only being present across the ventral 
segment. 

XTLOTBEcnrs Gbati, White, 

Add to the localities formerly recorded, Tezo. 
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Bba-Chtclttus BiNQVLiLBis, Kraatz, Deutsche ent. Zeitschr. 
1879, p. 107, 1. 1. fig. 6. 

Between Hakone and Syama, in flowers of JDeutzia. 

Agrees with Kraatz'e description, witli the unimportant excep- 
tion that the posterior fascia of the elytra is bright yellow instead 
of " testaceous " like the anterior band, and that the base of the 
elytra is not red, but a light purplish brown. The genus is closely 
allied to Xylotreckus, Mr. Lewis's example showing the rudiments 
of frontal carinas. 

Anagltptfs lapoNENSTs, n. sp. 

A. gibhoso quoad formam similis, sed differt coloribus laetioribus, 
elytris apice transversim sinuato-truncatia, angulo exteriori longe 
spinoso, etc. Postice attenuatus, niger, elytris dimidio basali 
rufo, antice fascia lata utrinque purpureo-nigra cinereo-marginata, 
a sutura curvatim et oblique versus marginem (quod non atti- 
genti) ducta, medio macula magna communi cinerea ; posthac, 
fascia lata anlice bidentata nigra, apice late csBruleo-griseis. 
Capita et thoraee creberrime ruguloso-punctulatis, hoc postice 
gibboso subcompresso, basi const ricto; elytris a basi usque ad 
apicem recte angustatis, apice transversim sinuato-truncatia, 
angulo suturali breviter, externo longissime, spinoso, basi rectis 
humeris subaeutis, crista utrinque basali valde elevata, carinula 
Bubmarginali postice acuta usque ad spinam continuata. Antennss, 
articulo tertio sequente duplo longiori, apice intus quam in 
A. gibhoso brevius spinoso, articulis 4j°-6°* apice brevissime spi- 
nosia. Long. 7-9 miilim. 

Miyanoshita; Kiga ; Oyayama ; Nikko. 

Pabacltttjs, nov. gen. 

Gen. Anaglypto affine ; differt antennarum articulis 3--5 sub- 
ffiqualibus, tertio apice in utroque sexu inermi. 

This new generic division is necessary for the reception of a 
species which differs from Anaglypfus and Cgrtophorus by the 
absence of all trace of spine, in either sex, from the 3rd antennal 
joint. In the style of marking and general form it differs also 
much from the genera mentioned and all other Clytinse. Clytus 
caucasicus, Motschulsky, referred by modern writers to the genui 
Anaglyptus or to CyrtophoruSy belongs to Paraelytus, 

Pabacltttjs eictjlttjs, n. sp. (Plate I. fig. 11.) 

Elongatus, linearis, niger, cano vel griseo tomentosus, thoraee 
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supra plagis duabus (interdum in 4 divisis) nigris, elytris oigris 
margine lateral! et medio basis testaeeis ; vittula curia obliqua ab 
humero versos discum, vitta valde obliqua a sutura usque mar- 
ginem, ante medium, macula transversa mediana juxta suturam, 
fascia recta ante apicem, sutura a scutello usque ad banc fasciam 
et apice late, cinereis (fasciis etc. prope basin plus minusve tes- 
taeeis) ; antennis (corpore longioribus) pedib usque nigris, sub- 
tilitergriseo-pubescentibus; thorace subcjlindrico, medio utrinque 
subangulato basi constricto ; elytris apice declivibus juxta suturam 
brevitersinuato-truncatis, angulo exterior! modice product©, cristis 
basalibus obtusis parum elevatis, humeris vix rectis. Long. 
11-35 millim. 

Sparingly throughout Japan. 

The white markings and the clothing of the underside consist 
in fine and compact adpressed pile ; the head and margins of 
pronotum have a similar but rather coarser pile. The rich 
deep black parts of the elytra have a black pile, generally partly 
abraded, and exposing a close and strong puuctuation of the 
integument. 

Aglaophis colobotheoides, n. sp. (Plate I. f\g, 12.) 

Pacies gen. CoJobothea. Is'igra, antennis aiticulis (a secundo) 
basi griseo-rufis, femoribus peduneulo rufo, elytris ultra medium 
fascia recta lata (marginibus dentatis) nigra, apice late cinereis, 
cajtera superficio rufo-castaneo nigro varia, fasciis irregularibua 
undulatis et intermixtis cinereis ; capite griseo-hirto ; thorace 
fere went in Anaglypto mystico, sed magis convexo, creberrime 
alveolato-punctato ; elytris lineari-obloiigis, versus apicem atte- 
nuatis apice angusto sinuato-truncatis angulo externo longe et 
acute producto, lateribus altis et verticalibus, prope humeros pro- 
minentes subcarinatis ; pedibus sicut in A, mysticoy femoribus 
abruptius clavatis. Long. 14 millim. $ ? 

Sapporo. 

The head and thorax are nearly the same as in Anaglyptus 
mysHcus (Linn.), but the elytra more nearly approach, in form and 
colours, certain species of Colohothea. I refer the species to the 
Indian genus Aylaophis, notwithstanding the absence of the 
peculiar double convexity of the thorax in that genus, this cha- 
racter being distinctly pronounced, judging from an undescribed 
species which I have examined, in the cJ only. The third joint 
of the antennsB is much longer than the fourth and unarmed, the 
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lateral carina of tLe elytra near the angular Bhoulder is not 
sharply pronounced as in the typical Aglaophia, but obtuse; 
tbe basal crests are elevated, compressed, and clothed with black 
hairs. 

PUBPUBICrEinTS SPECTABILIS, Motsch* 

Syn. P. nigrohirtus, Lewis. 
Kobe, north to Sapporo. 

Fam. Lamiibje. 
Phltctidola, nov. gen. 

Gen. BettcaJioni et Dorcadida affine: differt thoracis spina 
laterali plurituberculata etc. Elongato-ovata, convexa, sub- 
glabra ; cjipnt inter antennas latum, parum concavum. Palpi arti- 
culo terminali breviter ovato acuminate. Antenn© corpore lon- 
giores, scapo sicut in Deucalwni oblongo-clavato, articulo 
tertio c»teris multo longiori, sed baud crassiori, 4**-ll" gradatim 
parum decrescentibus. Thorax quadratus, medio angulatim dila- 
tatus ibique plurituberculatus, tuberculo centrali (in loco spinse) 
majori. Elytra regulariter convexa, apice obtusa. Acetabula 
antica extus late angulata ; intermedia aperta. Ventris processus 
intercoxalis latus, ogivalis. Tibiae intermedisB medio extus vix 
tuberculatsB sulcisque baud conspicuis. 

The species on which this genus is founded is most nearly allied 
to the rare Madeiran genus Deucalion, the only structural f. ma- 
tures which distinguish it from that form being the widely 
gaping anterior haunch-sockets and the nearly simple outer edge 
of the intermediate tibiae. In general form, however, the species 
much more nearly resembles Farmena, from which it differs in 
the absence of long pubescence, the rather longer and more 
oblong scape (much shorter and thicker than in Borcadidd), and 
the broad ogival intercoxal process. 

Phltctidola metallioa, n. sp. (Plate I. ^g. 2.) 
Cupreo- vel aeneo-fusca, subnuda parum nitida, pilis fulvis 
Curtis adpressis supra elytra maculatim vestita ; scutello dense 
fulvo-pubescenti ; capite et thorace grosse intricato-rugosis, hoc 
plagis 2-3 parvis elevatis politis ; elytris sat grosse punctatis sub- 
rugosis, utrinque costis obtusis saepe interruptis nitidis tribus. 
Long. 10-11 millim. 

Sapporo; Nikko; Oyayama. 
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EoHTHiSTATUs BiKODOSUS, Wdterhousef Trans. JSnt 8oc. 1881, 
p. 4S1, 

Occurs from Chiuzenji nortli to Awomori, and also on the 
island of Sado, on beech-trees. Commonest in September. 

EOHTHISTATXJS PITBCIPEBUS, n. sp. 

U, gtbhero (Bates) similis, sed differt elytris tuberculis parvis 
rotundatis nigro-nitidis conspersis, una utrinque prope scutellum 
multo majori. Ochraceo-fuscus, antennis pedibusque piceo-rufis, 
elytris sicut in M, gihbero, epipleuris altis verticalibus carinaque 
flexuosa a dorso separatis ; postice subito declivibus sed declivi- 
tate multo longiori apiceque longius divergenti-spinoso. Long. 
15 miUim. S . 

Hiogo, on Maigasan. 

EOHTKESTATUS OBOSSUS, n. Sp. 

E, gihhero proximo affinis et forsan ejus yarietas ; difiert elytris 
a basi pauUo dilatatis, gibbere altiori et latiori, spinis apicalibus 
latioribus minusque acuminatis ; colore obscuriori, nigro-iusco. 
Long. 16 millim. d . 

Yuyama, in damp forests in May. 

Li JS. gibber the elytra are broadest at the shoulders, but in 
U. grossus at the end of the gibbosity, where the tuberculated 
lateral carina curves round towards the disk. The small tubercles 
at the base of the elytra, on each side of the scutellum, are much 
more numerous, about twelve, and larger, forming a linear 
crest. 

The genus Eohthistatus seems to me to belong to the true 
LamiincB, and not to the Dorcadionin<s, where Lacordaire placed 
it, trusting too much to the shortness of the metasternum, which 
led him to introduce numerous forms into the DorcadionincB sub- 
fiimily which have their true afl&nities elsewhere. The cicatrized 
tip of the scape, one of the chief characteristics of the LamiincB, 
is strongly marked in E, gibber and E, grossus^ more feebly so in 
E, binodomSf and only just perceptible in E.Jurciferus, 

DoLOPHBADES, nov. gen. 
G-en. incertsB sedis Monohammia minoribus baud dissimile. 
Parvus, anguste elongato-ovatus. Caput sicut in Dorcadida, ver- 
tice integro vii concave, post oculos baud impresso. Palpi arti- 
culis apicalibus ovatis, breviter truncatis. Antennsd (d") fere 
sicut in Monohammo fraudatori (Bates), corporis dimidio lon- 

MNir. J0T7BK. — ZOOLOGY, VOL. XVin. 17 



Digitized by LjOOQ IC 



238 ICB. H. W. BATES OK THE 

giores, articulis 3-4 csBteris pauUo craaeioribus ; scapo sabcy- 
lindrico, apice anguste cicatricoso et carmulato. Thorax quadratus, 
spina lateral! retrorsum paullo curyata. Elytra a medio gradatim 
angustata, humeris subreetis, apice rotunda4»k, supra parum con- 
vexa, postice sensim deelivia, grosse sublineatim punctata. Pedes 
sicut in Monohammis, tibisB intermedise infra medium tuberculatsB. 
Fro- et mesostema arcuata; metastemiun paullo abbreviatum. 
Acetabula antica extus angulata, intermedia aperta. 

Founded on a small species partaking of tbe characters of the 
two subfamilies JDorcadionincB and Lamiina, The head and 
thorax are, relatively to the rest of the body, long, and resemble 
much those of Dorcadida^ Deucalion^ and allies; the thoracic 
spines, though much smaller, are similar in position to those of 
Lepromoris, 

DOLOPHBADES TEEBENTJS, U. Sp. (Plate I. fig. 10.) 

Pulvescenti-fuscus, subsericeo-tomentosus ; scutello ochreo- 
pubescenti ; antennarum articulis 4-11 basi obscure griseis ; 
capite et thorace passim discrete punctulatis, hoc supra insBquali ; 
elytris grossius, hie illic seriatim, punctatis, interstitiis subrugu- 
losis. Long. 10 miHim. ^ . ' 

Hitoyoshi. 

MONOHAMMTJS NITENS, U. Sp. 

M, sutori etc. affinis, sed difiert elytris SBueo-nigris politis albo- 
maculatis. Elongatus, c^ postice vix angustatus, SBueo-niger 
politus subtus griseo-pubescens, supra maculis albis (raro ochra- 
ceo-albis) parvis irregularibus passim conspersis, apud elytras hie 
illic in maculas majores confluentibus ; antennis nigris conco- 
loribus ; thorace antice et postice ruguloso, disco variabili, sparse 
punctulato, vel scabroso, interdum sublsDvigato ; spina laterali 
valida ; elytris erecte setosis, subtiHter punctato-rugulosis inter- 
dum fere IsBvibus, versus basin granulato-punctatis. Long. 
22-^27 millim. d ? . 

ISfiohozan, middle of August, on Abies newly felled. 

MoNOHAMMUs LVxuBiosus, Bates, 
Tezo. 

MoNOHAMHXTS GBANDis, Watevh. Trans. Ent. 8oc. 1881 , 
p. 431. 

Yezo. Ghiuzei\ji and Sapporo, taken flying in August ; dug 
out of Aiies on TsukuLa-yama in June. 
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MoNOHAionrs PABDAUinrs, n. ap. 

Pro hoc genere pairus et gracilis ; antennis tenuibus, articuUs 
3-5 subtus sparse ciliatis tibiisque intermediis medio extus baud 
tuberculatis. Elongatus, fuscus, supra pallidus vel fulvo-fuscus, 
maculis numerosissimis rotundatis atro-fuscis, plerumque separatis 
conspersis, post medium in maculam utrinque majorem congestis. 
Capite et oculis sicut in Monohammis typicis, sed tuberibus anten- 
niferis apice baud acutis ; antennis (6) corpore plusquam duplo 
longioribus, obscure rufis, articulis a tertio basi griseo-testaceis ; 
thoracis spinis lateralibus conicis acutis ; elytris relative valde 
elongatis, post medium paullulum ampliatis deinde usque ad 
apicem curvatim angustatis, apice singulatim rotundatis. Long. 
12 millim. <J . 

Tuyama. 

The slender antennsB and the markings give this species the 
appearance of an elongate Leiopus ; but the perfectly margined 
cicatrice and the shape of the scape, the thorax, and other cha- 
racters are those of Monohammus, The slightly rounded sides of 
the elytra are seen in several small species of true Monohammus 
from Assam and Siam, and the scantily ciliated basal joints of the 
antenn» it partakes with M, Fredericus (White). The only 
character which may be of generic importance is the total absence 
of tubercle and notch preceding the sinuation of the middle 
tibisB. 

Haplohammits, nov. gen. 

A Monohammo differt scapi cicatrice IsBviori, minus acute et 
integriter marginato. A Dihammo (Thoms.) difiert tibiis et tarsis 
anticis 6 normalibus. 

A genus proposed for a numerous series of Indo-Malayan and 
Australasian Monohammi which differ from the typical species by 
the smoother antennal scape and the less abruptly truncated and 
smoother cicatrice, the bordering rim of which is much less com- 
plete. The series of species is readily distinguishable from the 
true Monohammi by their more uniform colours and " facies." 
DihammuSf Thoms., an equally numerous Eastern group, pre- 
sents a similar form of cicatrice, but is amply distinguished 
by the prolonged external apices of joints 1 and 2 of the 
anterior tarsi of the male, and the dentiform projection which 
surmounts the groove of the anterior tibisB in the same 
sex. 

17* 
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The following Japanese species belong to tlie genus: — -ff. luofuri- 
osu8f S.fraudatOTf H, sejunctm^ and H. degener*. 

Haplohammus ruLTiooBHis, Pascoe, Ann, ^ Mag, Nat, Hist. 
ser. 4, XV. p. 64. 

Japan ( Whitely) . Hakodate (?). 

Mr. Lewis considers this as belonging either to M. sejunctus or 
M.fraudator (Bates). I have seen no specimens which exactly 
agree with Pascoe's description of the antennsB. 

Ub^cha obiseola, n. sp. 

Elongata, angusta, fusca, antennis (scapo fiisco excepto) pedi- 
busque fulvescenti-rufis, elytris apice obtuse rotundatis, griseis, 
fusco maculatis, vitta mediana valde obliqua, maculaque irregulari 
submarginali, f iiscis ; thorace et elytris quam in ZT, himaculata 
grossius punctatis ; spina laterali thoracica angusta, acutissima 
pauUulum hamata. Long. 9 millim. <S . 

Elashiwagi. 

Of similar elongate sublinear form to the type species TT, hi- 
maculata', the antennsB also proportionately long, more than 
twice the length of the body. From UrcBcha (Monohammus) 
angusta, Pascoe, with which it agrees in the obtuse apices of the 
elytra, it differs in markings, and especially in the finer and 
longer thoracic spines. 

Ub^cha bimaculata, Thomson, 
South and Central Japan ; also Tezo. 

Mecynippus, nov. gen. 
Gen. Goes (Leconte) simillimus, Thesto (Pascoe) affinis. 
Maxime elongatus, sublinearis. Caput sicut in Monohammis 
veris, oculis infra pauUo latins quadratis ; paipi tenues, apice 
acumiuati. Antennae (6 2) corpore pauUo longiores; scapo 
brevi, oblougo-conico, cicatrice lata grosse scabrosa integriter 

* Haplohammus is closely allied to Orsidis^ Pascoe, and I have hesitated to 
separate it ; the form of the scape and its cicatrice is nearly the same in both, 
but Orsidis, at least the type species 0. oppositw, differs from all the HapUh 
hammi in the larger and broader lower lobe of the eyes and shorter forehead, 
characters which, being supported by some difference in the form of body and 
thoracic spines, may justify the severance of the two genera. Some of Pasooe's 
Orsidis, e. g. 0. sobrius^ are possibly true Haplohammi; 0, sobrim is probably 
closely allied to the Mon. fulvicornis of the same author. 
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marginata, articulis 3-6 subtus densissime ciliatis. l?horax re- 
lative brevis, spina laterali longissima, recta, acuta. Elytra relative 
longissima, apice breviter truncata, humeris rectis, subtiliter parce 
Bublineatim punctulata, versus basin minute granulata, obsolete 
pluricostulata. Sterna normalia inermia. TibisB intermedisB 
eztus tuberculo mediauo acuto subspiniformi. 

In the dense hair-fringe beneath the antennal joints 3-5 this 
genus resembles Thestus, from which it differs in the long thoracic 
spine, plane mesostemum, and other characters. The resemblance 
and real affinity to the North-American genus Goes is not less 
striking. The short antennal scape, about one third the lenj^th 
of the third joint, and the long and acute tubercle of the middle 
tibiae are features peculiar to the genus. 

Mecyitlpptjs PiTBicoBias, n. sp. (Plate II. fig. 12.) 
Maiime elongatus, pallide fuscus, antennis pedibusque testaceo- 
rufis ; fulvo-tomentosus et brevissime erecte setosus, fusco-con- 
spersus, fescia elytrorum mediana obliqua cinerea (interdum 
subobsoleta) et, pone banc, fascia vel macula magna triangulari 
obscure fusca ; supra toto sparsim punctulatus, punctulis versus 
elytrorum basin granulatis, versus apicem obsoletis, lineis 
longitudinaHbus indistinctis elevatis; apice juxta suturam 
breviter sinuato-truncatis. Long. 20-26 millim. 
Sapporo. 

Apalimna, nov. gen. 

Gen, PalimncB (Pascoe) affinissimum; differt tantum thorace 
utrinque tuberculo valido conico, antennisque articulo septimo (ut 
cieteris) simplici. Frons infra pauUo .dilatata. 

The species on which this genus is founded resembles the 
FalimncB in colour and markings, but differs in the thorax having 
large conical lateral tubercles. Its real affinity to the Falimncd 
is shown in the form of the cicatrice of the scape — very large and 
coarsely scabrous, and limited by a carina only for one half its 
contour ; and also in the long middle tibisB, on which the tubercle 
and groove lie nearly at the apex. The species wants the spinose 
centro-basal crests of the elytra, but these are not constant in 
Falimna, an undescribed species from the Andaman Islands 
exhibiting them in a very rudimentary condition. 



Digitized by LjOOQ IC 



242 MB. H. W. BATES ON THE 

Apalhota lttitbata, n. sp.* (Plate 11. fig. 5.) 
Oblonga, cinereo-albo tomentosa, antennis et pedibus nigro- 
annulatis, capite postice, maculis septem, thorace vittis qtiatuor 
(2 medianis interruptis) elytrisque maculis numeiosiB plemmque 
undulatis, nigris ; ely tris oblongis, passim sparse punctatis, prope 
apicem angustatis, apice singulatim acuminatiB vel brevissime 
oblique tpuncatis, tuberibus centro-basalibus obtusis pauUo 
elevatis. Long. 18 rnilHm. 

All the islands, in beech-forests. 

Xenicotela, nov. gen. 

Gen. XenolecB (Thorns.) simiUima, sed differt antennarum 
scapo apice anguste cicatricoso, IsBvi, acute et integriter mar- 
ginato. Farva, subcylindrica. Caput exsertum ; tubera antenni- 
fera elevata, dirergentia; irons quadrata plana; oculi grosse 
granulati. Antennae corpore duplo longiores, apicem versus 
tenuiores, scapo brevi, oblongo-clavato, cicatrice angustissima 
acute marginato, IsBvi; articulo 3° elongato, robusto, cseteris 
gradatim brevioribus. Thorax cylindricus, tuberculo mediano 
valido, conico. Elytra cylindrica, sequalia, apice conjunctim 
rotundata. Pedes sat breves et tenues, tibiis anterioribus 
flexuosis, intermediis simplicibus. Acetabula antica extus angu- 
lata, intermedia clausa. 

Founded on a small species resembling much 20enolea^ but 
differing from that genus and its allies (Dorcaischema, Setamis, 
&c.) in the scape being smooth, with the cicatrice narrow and 
sharply margined, instead of very large, oblique, and scabrous, as 
in the genera just named. 

Xeoticotela puscula, n. sp. (Plate II. fig. 2.) 
Olivaceo-fusca, adpresso-pubescens, antennis et tarsis fulvo- 

* A second and much finer species of Apalimna occurs in Northern India. 
It is relatively much broader and more robust, with elytra more triangular in 
outline and furnished with strongly bituberoulated oentro-basal crests. The 
other characters are as in A, lUurata, — ^Apalimna ducalis, n. sp. Lata» ro- 
busta, cinereo-albo tomentosa (prope scutellum et humeros fulva), antennis 
et pedibus nigro-annulatis, capite antice et occipite thoracisque disco maculatis, 
elytris fascia obliqua post medium maculisque suturalibus et apicalibus, nigris : 
thorace disco trituberculato, scutello bicomuto, elytris apice oox^'unctim 
rotundatis, basi latis, humeris tuberculatis antice productis, crista utrinque 
centro-basalis yalde bituberculatis, pone scutellum et humeros groBsisaime 
punctatis, carinaque disooidali flexuosa. Long. 2(>-24 millim. (^ ^ . North 
India (Buckley). 
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testaceis, illaram articulis a tertio basi pallidis, capite et thorace 
sparsim punctulatis, elytris pauUo grossius sublineatim punctu- 
. latis, interstitiis subrugulosis, atro-fiisco maculatis, maculisque 
ntrinque tribus irregularibus majoribus (subbasali, mediana et 
sabapicali). Long. 7 millim. ^ . 
Higo. 

BhODOPIS INTBaBIFBNNIS, n. sp. 

i2. Lewini (Bates) aflfinis. Blongatus, mifescenti-fuscus, fulvo- 
ochraceo adpresso-pubescens ; antennis testaceo-rufis, clava ( cJ ) 
nigra, polita, articulis 4-11 apice fuscis ; elytris apice conjunctim 
rotundatis, fusco-guttatis, utrinque macula angulari pone medium 
versus marginem nigra ; pedibus piceis, femoribus tibiisque basi 
testaceo-rufis: supra totus punctulatus, elytris paullo grossius 
punctatis. Long. 12 millim. ^ . 

Wada-toge. 

Differs from the other described species of this well-marked 
genus in the perfectly rounded apices of the elytra. 

Ehodopis Lewisit, Bates, 
Hiogo ; Tezo. 

Nafohammtts, nov. gen. 

Gten. Olenocamjpto et XenolecB affinis ; differt tibiis intermediis 
simplicibus. Parvus, cylindricus, subglaber. Caput exsertum, 
occipite lato et convexo ; fronte brevi, quadrata, vertice inter 
antennas concava, post oculos baud transverse impressa. Oculi 
angusti, grosse granulati, lobis inferioribus infra subacuminatis. 
Palpi elongati, articulo terminali prsBcedenti duplo longiori. 
Antennae ( ? ?) corpore parum longiores, subnudae ; scapo gracili 
oblongo-conico, apice extus obsolete late cicatricoso, ex parte 
subtilissime marginato ; articulo tertio quam scapus tertia 
parte longiori, quam art. quartus paullo longiori, cseteris gra- 
datim decrescentibus. Thorax breviter cylindricus, antice et 
postice leviter constrictus, tuberculo laterali mediano, acu- 
tissimo. Elytra cylindrica, sequalia, crebre punctata, apice 
rotundata. Sterna simpliciter arcuata; acetabula antica extus 
late angulata; intermedia aperta. Pedes modice elongati; 
tibisB intermedise graciles, lineares, extus omnino integrte. Tarsi 
sat breves et lati ; ungues divaricati. 

In facies resembling Monohammua^ though of diminutive size. 
Differs from that genus and from Olenocamptus and allies, to 
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which it is more nearly allied, in the perfectly straight outer 
edge of the intermediate tibiae. The cicatrice of the scape is 
visible only in a certain light, and recognizable chiefly by its 
limiting margin ; it is very broad, as in Xenolea, 

Nanohammijs Bxr7£SCENS, n. sp. (Plate 11. fig. 4.) 
FuIyo - castaneus, subnudus, thoracis linea dorsali, scutello 
maculisque elytrorum (ante et post medium sub&sciatim con- 
gregatis) ochraceo-tomentosis ; antennarum articulis ^-4^ basi 
tibiisque pallidioribus ; capite omnino discrete punctulato ; 
thorace creberrime subconfluenter, elytris passim discrete hie illic 
seriatim, punctatis. Long. 7 millim. 
Chiuzenji. 

ScoTnrATJGEs DiPHTSis, FoBcoCy Ann. Sf Mag, N, S, 1871, 
p. 277, t. xiii. fig. 4. 

Island of Tsu-shima {Bowring), 

This species was omitted from my first enumeration of the 
Longicornia of Japan. 

MeSOSA aBACILIOB, n. sp. 

M. nehulosm (Oliv.) prime intuitu similis, sed angustior, 
gracilis, thorace prsecipue angustiori, minori lateribusque rotun- 
datis. Anguste oblonga, fulvescenti-fusco adpresso-pubescens, 
vertice et thorace nigro pluri-maculatis (nee vittatis) ; elytris 
guttis sat confertis nigris fasciaque mediana dentata cinerea 
nigro partim marginata; antennis nigro-fuscis, articulis basi 
griseis ; elytris elongato-oblongis, crebrius quam in Jf. nehuhsa 
punctulatis. Long. 10-11 millim. S ? . 

Oyayama. 

Narrower and more elongated than M, nehulosa, the thorax 
especially relatively much smaller and narrower and rounded on 
the sides. 

Mesosa japonica. Bates, 
S. Japan ; also Yezo. 

Mesosa hibstjta, n. sp. 

Elongato-oblonga, supra dense erecte pubescens, ftisco-tomen- 
tosa, griseo plagiatira varia ; thoracis maculis novem (interdum 
indistinctis), elytrorum maculis circa 20, quarum 4 suturalibus 
communibus, atro-fuscis; antennis fusco-nigris, articulis 3-11 
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basi griseis, scapo griseo et fusco-piperito, art. undecimo prsace- 
denti ^ pauUo, $ dimidio, breviori; tborace vix insequali, lateri- 
bus leviter rotundatis, sparsim punctulato ; elytris subtilius qaam 
in M, nebulosa pimctulatis ; pedibus griseis nigro-annulatis sicut 
in M. nebulosa. Long. 12-16 millim. d $ . 
Kob^. 

Mesosa senilis, n. sp. 

M, nehulosoi quoad formam similis, sed paullo magis elongata, 
canescenti-griseo tomentosa, thoracis vittis duabus angustis (ssepe 
obsoletis), elytrorum vitta curvata •subhumerali, macula longe post 
medium marginali maculisque suturalibus discoidalibusque (ssepe 
deficientibus) nigris. Antennis griseis, articulis 3-lOapice bre- 
viter infuscatis, d corpore dimidio longioribus, articulo undecimo 
d elongate precedenti sublongiori, $ prsecedenti breviori ; tho- 
race sicut in M. nehulosa insequali ; scutello toto griseo ; elytris 
sparsim punctatis, punctis nigiis. Long. 11-12 millim. (S ? . 

Junsai; Oyama; Sapporo. 

Varies mucb in tbe number and distinctness of tbe black spots 
and marks; the hoary laid pubescence is sometimes thin and 
coarse, and then seems to cover the black marks.' In some 
examples the prevailing colour is light brownish-grey instead 
of light grey. 

Mesosa f(ecila, n. sp. 

Elongato-oblonga, erecte nigro-pubescens, griseo- vel ochraceo- 
griseo tomentosa tota nigro-piperita, fascia undulata elytrorum 
longe post medium (suturam baud attingenti) maculisque 2-3 
marginalibus prope humerum, nigris. Capite inter antennas pro- 
fundius quam in M. nehulosa concave ; thorace relative parvo, 
juxta basin angustato, dorso hand tuberculato sed antice trans- 
versim depresso ; scutello griseo, lateribus nigris ; elytris punc- 
tulatis ; antennis griseis, articulis omnibus apice nigris, $ (?) art. 
undecimo precedenti dimidio breviori ; pedibus griseis nigro- 
maculatis. Long. 13-17 millim. 

Nikko; Junsai. 

Mesosa cbibbata, n. sp. 

Parva, oblonga, erecte pilosa, griseo-fusca tomentosa, elytro- 
rum fasciis duabus latis (altera recta basali, altera post mediana 
undulata) atrofuscis. Capite inter antennas parum concave ; 
thorace brevi cylindrico, supra sequali, sparsim grosse punctate; 
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elytris grosse (versus basin crebre) punctatis ; antennis atro- 
fuscis, articulis 3-11 basi griseis, articulo undecimo ( ? ?) preoe- 
denti duplo minori; pedibus nigro-fuscis griseo variis. Long. 
7 millim. 
Sapporo. 

Mesosella, n. gen. 

Gbn. MesoscB similis, sed differt antennarum scapo apice integro 
unguibusque subparallelis ; subfam. Niphoninw pertinet. Caput 
inter antennas triangulariter concavum, tuberibus antenniferis 
apice baud prominentibus. Oquli modice emarginati. Antennse 
corpore fere dimidio longiores, scapo quam art. tertius multo bre- 
viori, gradatim clavato, nullomodo triquetro, creberrime punc- 
tulato, apice extus IsBvi, polito; art. tertio sat elongato (cum 
quarto et quinto) subtus ciliato, quarto paullo breviori, c»teribu8 
gradatim decrescentibus. Thorax brevis, subcylindricus, supra 
sequalis. Elytra oblongo-ovata, absque cristis et tuberculis. 
Tibiae intermedisB extus integrae. Tarsi articulo unguiculari elon- 
gato, parum robusto. 

According to Lacordaire's classification, this genus belongs to 
the group or subfamily NiplwnincB. The species on which it is 
founded has, however, the closest resemblance to the MesoscB, 
and might well be taken for M, gracilior. The absence of cicatrice 
from the scape, though its place is indicated by a smooth polished 
area in the else closely punctured surface, is the chief distinguish- 
ing character. The subparaUel or " divergent " claws are a less 
conclusive mark of distinction between the two groups Mesosina 
and Niphonmw, many species of the former having claws tending 
towards the ** divergent " position. 

Mesosella simiola, n. sp. (Plate II. fig. 3.) 

Oblongo-subovata, obscure fusca, fulvo-fusco tomentosa, nigro 
maculatim varia, elytris fascia post medium dentata (suturam 
hand attingenti) cinereo-alba ; antennarum articulis 3-11 dimidio 
basali testaceo ; pedibus nigris griseo parce maculatis, unguibus 
fulvis. Long. 8 millim. 

Nikko. 

Eesembles Mesosa gracilior and Fraoneiha leiopodina, and inter- 
mediate in form between the two species. 

Stbea subeasciata, n. sp, 

Elongata, postice sat conveza ; elytris apice singulatim rotun- 
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datis sabangolatis ; ochraceo-fusca, atro-Aisco (pnecipne pone 
medium) maculata, scutello fasciaque post-mediana (nee latera 
nee suturam attingenti) einereis ; antennis piceo-mfis, articulis 
3-11 basi pallidis; thorace cylindrico, basi pauUo angustato, 
crebre punctulato; elytris crebre, apicem versus subseriatim 
(ibique interstitiis subelevatis) punctulatis. Long. 11 millim. 

Higo. 

An elongated species, with the elytra rather rounded from behind 
the middle to the apex, the latter singly triangularly produced, 
but not toothed or spined. The coloration is fche same as that of 
Mesoga graeilior^ Mesosella simiola, and Praonetha leiopodina, 

Xylabiofsis, nov. gen. 

Gten. Atimura afl&nis. Corpus elongato-subcylindricum, 
postice angustatum, tuberculatum. Caput inter antennas 
vix concavum, tuberibus antenniferis parum elevatis obtusis, 
fronte brevi, quadrata, oculis modice emarginatis, grosse gra- 
nulatis. Antennae quam corpus vix breviores, subtus ciliat»; 
scapo oblongo, articulo terfcio quam scapus parum longiori et 
articulo quarto subaequali, 5-11 gradatim sed parum decrescenti- 
bus. Thorax cylindricus,plurituberculatus. Ely tra basi thorace 
multo latiora, versus apicem angustata, apice depressa etproducta, 
apice ipso truncata, dorso subseriatim tuberculata. Pedes breves, 
robusti; femora clavata; tibiae intermediae extus profunde 
sinuatsB. 

Xtlaetopsis mimica, n. sp. (Plate II. fig. 7.) 
Breviter sparsim setosa : capite fiilvo et fusco tomentoso, oc- 
cipite bipenicillato ; thorace cano-tomentosO|margine basali fusco- 
maculate ; scutello ochraceo Hnea mediana impressa ; elytris fusco- 
nigro tomentosis, fascia lata antice obliquata paullo ante apicem 
albo-cinerea ; antennis testaceo-fulvis ; pedibus cano-tomentosis 
fusco-variis, tarsis rufescentibus. Long. 12 millim. 
Chiuzenji; Sapporo. 

Stdonia divarioata, n. sp. 

Sublinearis, fusca, griseo adpresso-pubescens, thorace utrinque 
griseo-bivittato ; elytris vitta discoidali arcuata indistincta sub- 
nuda lineolaque grisea utrinque post medium. Capite et thorace 
subcrebre punctulatis (hoc cylindrico) ; elytris versus apicem 
angustatis, apice utrinque oblique truncatis angulisque exteriori- 
bus productis divaricatis, supra apice excepto crebre punctatisi 
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dorso medio longitudinaliter paullo elevato, versus sufcoram pos- 
tice depresso tuberibus centrobasalibus obtusis; antennis et 
pedibus fusco-rufis, illarum articulis a tertio.basi cinereis, tibiis 
apice tarsisque nigris. Long. 7 millim. 

Higo; Yuyama. 

Belongs to Lacordaire's group JSgtolideSy and agrees with the 
genus Sydonia (founded on a species from Singapore) in its cylin- 
drical unarmed thorax and the shortness of the third antennal joint 
(shorter than the fourth). The form of the apices of the elytra 
appears also not to be very different from that of the typical 
species. The obtuse raised line down the middle of the elytra 
continues to the produced outer angle of the apical truncature, 
increasing in elevation. 

Gbaphidessa, nov. gen. 

Gen. TetrorecB (White) affinis et similis, sed differt antennarum 
seapo gracilius oblongo nee basi subito constricto. Corpus sub- 
lineare, sparsim setosum, postice angustatum. Caput exsertum, 
inter antennas concavum, fronte brevi ; oculi grosse granulati, 
lobis inferioribus magnis, latis : tubera antennifera supra divari- 
cata sat elevata. AntennsB corpore paullo longiores, infra longe 
sed sparsim ciliatsB, scapo oblongo-subconico, articulo tertio 
quam quartus, breviori, 6-9 paullulum, 10-11 multo, brevioribus. 
Thorax sat elongatus, subcylindricus, dorso inasquali et bitubercu- 
lato, tuberculo laterali conico, valido, mediano. Elytra anguste 
oblonga, versus apicem angustata, apice oblique truncata, dorso 
anteriori depresso, cannula utrinque obtusa centro-basali, peniciUa 
parva sed alta cristata. Sterna inter coxas subplana ; acetabula 
antica extus hiantia, intermedia clausa. Pedes modice elongata ; 
femora davata ; tibisB intermediae extus prope medium sinuat©, 
et usque ad apicem hirsutae. 

Belongs to the group Eatolidea, and in form and markings re- 
sembles the New-Zealand genus Tetrorea, from which it differs 
in the more oblong, less clavate scape, the relatively shorter 
third joint, and the scantier pilosity of the antennsB, as also in the 
less strongly clavate femora. 

Gbaphidessa venata, n. sp. 

Parva, rufescens, capite thoraceque impunctatis, lituris griseo- 
sericeis, elytris utrinque versus apicem lineis subtilibus non- 
nuUis conffuentibus maculisque griseo-albis ; sparsim nigro-setosa, 
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elytris crebre punctulatis yersus apicem sublsBYibus ; tibiis apice 
nigris. Long. 6^ ndlliin. 
Higo. 

BupoGoirnjs tentticoehis, n. sp. 

Subcylindricus, nigpo-fuscus, tomento ochraceo-fusco submacu- 
latim vestitus, elytris erecte pilosis, antennis et tarsis f ulvo- 
testaceis, scapo obscuriori; capite inter antennas concavo; 
tborace cylindrico, punctato, dorso paullo inaequali, tuberculo 
laterali mediano parvo acuto ; elytris linearibus, apice rotundatis 
sat confertim punctulatis. Long. 5 millim. 

Nisbimura; Kashiwagi. 

Agrees with EupogonitM in every respect, except the more elon- 
gate antennae, which are one third longer than the body, and the 
joints of which, from the fifth to the eleventh, are rather long and 
slender instead of being much abbreviated. The proportions of 
the joints and the form of the scape, however, are the same. The 
form of head and eyes is the same ; the middle tibi© simple, the 
anterior and middle acetabula open. 

Tebik^a, n. gen. 

Gen. Ev^ogonio subsimilis, sed tibiis intermediis eztus con- 
spicue sinuatis, thoracis spina parva laterali acuta. Corpus sub- 
lineare, sparsim adpresso-pubescens et erecte pilosum. Caput 
exsertum, inter antennas planum ; tubera antennifera perparum 
elevata ; frons convexa brevissima ; oculi grosse granulati, 
magni, lobis inferioribus latis convexis. Antennas filiformes 
robustsD, infra ciliatss, corpore multo longiores ; scapo oblougo- 
conico, articulis 3-11 longitudine sequalibus nee scapo longioribus. 
Thorax breviter cylindricus, medio latior, spina postmediaua 
parva acuta. Elytra subcylindrica, apice obtuse rotuudata. Pro- 
et mesostema inter coxas subplana, illo sat lato ; acetabula antica 
extua hiantia, intermedia aperta. Pedes breves, femora gradatim 
incrassata ; tibiae intermedin extus medio sat profimde sinuatas 
nee longe hirsutae ; tarsi omnes breves, unguibus divaricatis. 

Fits by its structural characters none of the numerous 
" groupes " of Lacordaire's classification ; but is evidently closely 
allied to the Apodasgides, in which it may be placed if we admit 
exceptions to the cliaracter of simple middle tibiae distinctive of 
that group. 
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TsBmMJL ATBOPTTSCA, n. sp. (PI. 11. fig. 6.) 

Nigro-fusca, fiilvo-fuBCO tenuiter pubescens et pilosa, antenniB 
(scapo excepto) pedibusque piceo-fulvis : Bupra toto conf ertim 
punctulata. Long. 6 miUim. 

Jimsai. 

Besembles closely in form and colours Hupogonius tenuicomU. 

CTLnrDiLLA, noy. gen. 

G^n. TervMBCB affinis, sed differt thorace inermi, tarsommque 
articnlo unguiculari longiori et robustiori. Corpus parvum an- 
gustum, cylindricum, maculatim tomentosum, baud pilosum. 
Caput exsertum, inter antennas subconcarum, latum; tubera 
antennifera perparum elevata; frons convexa, brevis; oculi 
groBse granulati, lobis inferioribus minoribus, latis. Antenna 
corpore longiores, filif ormes, infra ciliataB ; scapus oblongo-conicus, 
articulo quarto longitudine scapo SBquali, csBteris omnibus pauUo 
brevioribus inter se subsequalibus. Thorax cylindricus, medio 
paullo rotundatus ibique transyersim conyexus. Pro- et meso- 
stema lata, plana. Acetabula antica extus biantia, intermedia 
aperta. Pedes breyes ; tibiae intermedisB extus sat profunde 
sinuate, birsutsB ; tarsi sat robusti, articulis latis, unguiculari 
elongate, unguibus diyaricatis. 

Undoubtedly closely allied to TerinaOy and, like that genus, of 
somewhat doubtful position. The claw- joint of the tarsi is not 
short and slender at the base as in Terinaa, but elongated, almost 
as in the ApomecyniruB^ with which the new genus agrees except 
in the important character of the diyaricate daws. The only 
species known is small and nearly cylindrical. 

Ctlhtdilla geisescens, n. sp. 

Eusca, pube adpressa ochraceo-grisea et grisea maculatim 
yestita, apice macula majori yel fascia lata albo grisea; antennis 
piceo-rufis, articulis 3-11 basi albis : supra sat confertim, apicem 
yersus sparsius et subseriatim, punctata. Long. 5^ millim. 

Suyama. 

Bhofaloscelis unieasoiatus, Blesaig, Hor. Soc. JSnt. Boss, ix. 
p. 206, t. 8. f. 3. 

Junsai ; Sapporo ; Hitoyoshi. Also East Siberia. 

Mr. Lewis's specimens do not differ from East-Siberian examples 
with which I haye compared them. 
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Ehopaloscelis MACVLATirs, JSateSy Unt, Month. Mag. xiv. 
(1877) p. 38. 
Junsai; Mkko. 

Ehopaloscelis bipabciatxjs, Kraaiz, Deutsche ent, Zeit, 1879, 
p. 113, 1. 1. fig. 10. 

Sapporo ; Junsai. Also East Siberia. 

Ebyssamena, noY. gen. 

Gten. Folimeta (Pascoe), necnon Bhopaloacelidi (Blessig), 
afBnis. Corpus valde elongatum, parum convexum, subtiliter 
adpresso-pubescens, erecte setosum. Caput exsertum, inter 
antennas profunde sulcatum ; tubera antennif era separata, diver- 
gentia sat elevata ; frons lata et brevis : ocuH grosse granulati, 
lobis inferioribus latis. Antenna elongatsB, filiformes, infra 
ciliatfiB ; scapus oblongo-conicus quam articulus 3 brevior, 3 et 4 
elongatis subaequalibus, 5-11 gradatim brevioribus. Thorax 
eylindricus, basi transversim depressus, medio paullulum dila- 
tatus, tuberculo mediano brevissimo, obtuso vel acuto. Elytra 
maxime elongata, postice angustata, apice oblique truncata, dorso 
BimpHci yel ante medium utrinque tuberculo spiniformi. Pro- 
sternum arcuatum, mesostemum sat latum, antice declive. 
Acetabula antica angulatim biantia; intermedia subclausa. 
Pedes modice elongati ; femora gradatim parum clayata, poste- 
riora breyia; tibisB intermedisB elongatsB graciles, extus medio 
conspicue sinuatsB ; tarsi posteriores elongati, art. primo cseteris 
3 conjunctis sequali. 

Allied to Folimeta (Pascoe), and, like that genus, having the 
elytra sometimes with and sometimes without two long spine- 
like tubercles on the disk. It differs, however, in the upper 
part of the forehead, which in Folimeta forms a raised transverse 
elevation produced by the coalescence of the antenniferbus 
tubercles. The genus is allied, on the other hand, to Ehopaloscelis 
in all essential characters. 

Ebysbameka sapebdina, n. sp. 

Nigra, pube adpressa fuscescenti-grisea vestita, erecte nigro- 
setosa, antennarum articuHs 3-11 basi albo-testaceis ; thorace 
sparsim nigro-piperito, tuberculo mediano vix elevato, obtuso ; 
elytris sparsim setifero-punctatis, punctis nigro-marginatis, fas- 
ciisque duabus nigris, prima latiori paullo post medium, secunda 
angustiori undulata ante apicem, dorso inermi, apice dehisceu- 
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tibus, oblique truncatiB angulo extemo subproducto. Long. 10-12 
millim. 

Cliiuzeiiji; Usui-tog^. 

Besides tbe black setiferous punctures, the elytra haye a few 
simple colourless punctures, mostly in lines. 

Ebtssamena acuta, n. sp. 

Ab E, saperdina differt thoracis tuberculis medianis acutis, 
elytrisque fascia posteriori nulla, anteriori ad suturam late in- 
terrupta. Griseo adpresso-pubescens, nigro-punctulata ; antennis 
piceo-rufis, articulis 3-11 basi albo-testaceis. Long. 12^ millim. 

TJsui-tog6. 

Probably a variety of the preceding. 

Eetssamena spufiDOBSis, n. sp. (Plate II. fig. 10.) 
^igra, griseoad presso-pubescens, nigro-setosa, punctis seti- 
feris nigro-cinctis apud thoracem et elytrorum basin asperatis Tel 
acute tuberculatis ; thoracis tuberculis medianis vix elevatis 
obtusis ; elytris sicut in E. saperdina, sed utrinque versus basin 
tuberculo spiniformi armatis, fasciaque nigra unica paullo post 
medium ; femoribus fortius clavatis. Long. 10-13 millim. 
Agematsu; TJsui-tog6. 

MiocoLAMiA, nov. gen. 

Corpus parvum, subcylindricum, ex parte glabrum, sparsim 
longe setosum. Caput exsertum, fronte convexa, tuberibus 
antenniferis late separatis ; oculi reniformes, grosse granulati. 
Antennae corpore paullo longiores, sparsim setosae, scapo brevi, 
ovato, articulo secundo sat elongate, 3 et 4 caeteris singulatim 
longioribus. Thorax cylindricus, tuberculo mediano valido acuto. 
Elytra apice rotundata, cariuida centrali-basali plus minusve 
elevata, dorso anteriori depresso, posteriori convexo. Pro- et 
mesosterna sat lata et plana ; acetabula antica late hiantia, 
intermedia clausa. Pedes breves ; femora clavata ; tibiae inter- 
mediae et posteriores extus ante apicem profunde sinuatae et 
setosae; tarsi breves et lati, posteriorum art. prime quam 
secundus vix longiori, unguibus divaricatis. 

The only described genus to which this new form can be said 
to be closely allied is Fhlyania (Pascoe) from Borneo. The 
short ovate form of the antennal scape and deeply sinuated outer 
edge of the four hinder tibiae are the same in both genera. 
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MiocoLAMiA CLEBOiDES, n. sp. (Plate II. fig. 11.) 
Castanea, nitida, antennis pedibusque fulvo-rufis, elytris di- 
midio basali fulvo-rufo, fascia recta postmediana cano-pubescenti, 
plaga magna apicali grisea; oculis lobo inferiori angustato; 
capite et thorace IsBvibus politis, illo inter antennas subplano, 
hoc valde convexo; elytris punctato-striatis, carina utrinque 
subbasali valde elevata penicillata. Long. 4 millim. 
Idzu; Nikko. 

MiCCOLAMIA TBBBFOOSA, n. Sp. 

Pube sericea adpressa vestita, sparsim longe setosa; nigra, 
elytris fulvis, basi et lateribus nigris ; antennis piceo-rufis, scapo 
articulormnque apicibus fusco-nigris ; pedibus nigris, tibiis basi 
tarsisque rufescentibus ; capite inter antennas subconcavo ; 
thorace convexo, dorso inaBquali, tuberculato; elytris striato- 
punctatis, carina subbasali obtusa, interstitiisque alternis seriatim 
nigro-verrucosis. Long. 3ji-4i millim. 

Suyama; Tokio. 

MiOCOLAMIA aLABBICTILA, H. Sp. 

Frecedenti proxime affinis ; differt corpore supra fere glabro, 
elytris nigris, plaga communi apiceque fulvis, verrucis pauciori- 
bus et minus elevatis. Long. 4| millim. 

Nikko. 

Probably only a variety of M, verrucoaay notwithstanding the 
striking difference in appearance between tbe two forms, due to 
the scantiness of the pubescence and the smaller and fewer elykral 
tubercles. 

Clttosemia, nov. gen. 

Corpus parvum, gracile, subdepressum, subtiliter adpresso- 
pubescens, nee setosum. Caput exsertum, inter antennas con- 
cavum, fronte brevi; oculi renifdrmes. Antennae tenues, elongatsB, 
infra sparsim ciliatee ; scapo brevi, oblongo-conico sed extra basin 
sinuato-angustato; articulis 3-11, omnibus sat elongatis, gradatim 
decrescentibus. Thorax elongatus, medio dilatatus, tuberculo 
mediano valido. Elytra postice angustata, apice dehiscentia 
singulatim acuminatim-rotundata, basi (margine l^umerali elevato 
excepto) valde depressa, carina utrinque centro-basali valida, 
subconica. Pedes sat elongati; femora late dilatata; tibisB 
intermedisB extra medium tuberculatsB deinde ad apicem hirsutsB ; 
tarsi postici angusti, articulo prime ceteris tribus sequali. 

Undoubtedly allied to OstedeSy Polimeta^ and Bhapaloscelia, but 

LINK. JOTIBN. — ZOOLOOT, YOL. XYIU. 18 
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differing in the absence of erect hairs or setss. Tbe lateral 
tubercles of the thorax are exactly median, and not at all 
directed rearward but rather forward, and the thorax is narrowed 
near the base. The genus has very little in common with 
Driopea (Pascoe), although the species on which it is founded 
resembles somewhat in markings D. clytina, 

Clttosemia pxtlchea, n. sp. (Plate II. fig. 9.) 
Nigra, elytris griseis, fascia lata submediana (antice valde 
obliquata et suturam hand attingenti), macula magna ante apicem 
alteraque infrahumerali, nigris ; antennis testaceo-fulvis. Long. 
5^ miUim. 
Nikko. 

ACAUTHOCrNUS STILLATFS, n. Sp. 

Griseo adpresso-pubescens, elytris guttis numerosis fasciaque 
postmediana dentata, nigris ; autennis nigris, scapo basi griseo, 
art. 3-11 basi carneo-griseis. 

$ ovipositor segmento ventrali apice integro. 

Long, (ovipos. excl.) 9 miUim. S ? . 

Chiuzenji ; Junsai ; Nikko. 

Callap(ectjs, nov. gen. 

Subfam. AcanthoderifUB pertinet, antennarum scapo pyriformi. 
Pro hac subfamilia parvus ; oblongus sat convexus. Frons lata 
et brevis. Oculi grosse granulati. Antennae graciles, corpore 
duplo longiores, subtus parcissime setos», articulis 3-4 elongatis, 
cseteribus brevioribus tenuibus, gradatim decrescentibus. Thorax 
transversus, tuberculis lateralibus validis acutis, alteris duabus 
dorsaHbus. Elytra basi thoracis duplo latiora, apice rotundata, 
carinis centro-basalibus perparum elevatis. Pro- et mesostema 
sat lata arcuata. Femora abrupte clavata. 

I know of no genus at aU nearly allied to this ; it has no prima 
facie resemblance or close affinity to Acanthoderen, 

Callapoectjs guttatus, n. sp. (Plate II. fig. 1.) 
Fusco-niger, griseo adpresso-pubescens, elytris guttis nume- 
robis nigris, antennarum articulis 3-11 basi carneo-griseis ; 
thorace confertim punctulato, elytris paullo grossius, hie illic 
sublineatur, punctatis, interstitiia nonnullis medio disco per- 
parum elevatis ; tibiis dimidio basali cameo-griseo. Long. 8 
millim. 
Nara. 
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Agapanthia AKGusTicoLLia, Gi/Uenhal, Sehonh. 8yn. Ins, i. 
3, App. p. 189. 

Junsai, on thistles. 

Agrees with East-Siberian examples of this species, referred to 
Gyllenhal's species by Blessig and Kraatz, except in being of 
rather larger size and more robust. 

Calamobius JAPomicus, Bates, Ann. ^ Mag. N, jBT. ser. 4, 
vol. xii. 1873, p. 383,=Pseudocalamobiu8 id., Kraatz, Deutsche 
ent. Zeit, 1879, p. 94. 

The generic separation of O, japonicus from the European 
species C. gracilis, as proposed by Kraatz, is an improvement ; 
C. japonicus differing by its broader head and non-retracted fore- 
head. But his remark about O, japonicus being a linear Fhytmcia 
is seriously misleading. It may be a linear Agapanthia like the 
European Calamobius ; but to place it in the Fhgt<Bciides group 
would be to make all classification of the Lamiidse impossible. 
It is probable that Calamohvus and Fseudocalamohms are links 
connecting the JECippopsina with the Agapanthina. 

Sapeeda decemptjnotata, Gehler, Beis. ii. 3, p. 186 ; Blessig, 
Rorcd Ent, Boss, ix. 1873, p. 219. 

Tezo {Fryer). Two examples of this Siberian species agreeing 
precisely with the descriptions above cited. 

Sapebda tetbasticta, Bates, Ann, Sf Mag, N, H. ser. 5, iv. 
p. 466. 
Junsai. 

Sapebda sttlphxjbata, Gehler, Bull. Mosc, 1848, p. 405 ; 
Blessig, Horce Ent. Boss. 1873, p. 223. 

Junsai; Nanai. Eound throughout Siberia and Manchuria, 
from Barnaul to Lake Khinka. Eeeds on the Bhus. 

Belongs to the genus Menesia (Muls.) according to Ganglbauer, 
Bestimmungs-Tabellen d. Europaischen Coleop. viii., Ceramby- 
cidsB, ii. p. 151. 

Sapebda octomactjlata, Blessig, Horw Ent, Boss, ix. 1873, 
p. 221. 

Junsai. Becorded by Blessig from the Middle Amur in E. 
Siberia. 

18* 
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Sapebda sAKeviKoiiENTA, Thomson. 

South and Central Japan and Yezo ; on Alnus, 

EUTETBAPHA, DOV. gOn. 

A gen. Saperda differt elytris lateraliter carinatis. Segmenta 
ventralia 1-4 subsBqualia; unguibus simplicibus ; elytris apice 
rotundatis vel breviter et obtuse truncatis. 

Closely allied to Saperda tremula and ptmctata, and differing 
solely in the carinated sides of the elytra. The genus includes, 
besides the following, Saperda carinata (Blessig), 8, metallescens 
(Motscbulsky), and Glenea ocelota (Bates). 

EUTETBAPHA VABIICOBNIS, U. Sp. 

Saperda carinatw (Blessig) simillima et proximo affinis : differt 
solum articulis 3-6 apice nigris. Long. 12-20 millim. 

Junsai ; on a large Senecio. 

Like S. carinata, of linear-oblong form, with carinated sides to 
the elytra, and clothed with dense ochreous or greyish-ocbraceous 
felt-like pubescence and erect black hairs, the thorax having 
four black spots (in quadrangle) on the disk and a short fine 
black line on each flank, the elytra each with seven small angular 
black spots. 

EuTETBAPHA CHBTSABOTBEA, U. Sp. 

£. metallescenti affinis. Squamulis supra aurescenti-viridibus, 
subtus (cum femoribus) argenteo-auratis splendidissimis, vestita, 
et passim erecte pilosa. Thorace maculis 4 (in linea transversa), 
elytris utrinque humeris et carinis, maculisque 4 in linea dispositis 
(tertia angulata et elongata plerumque cum quarta conjuncta, 
csBteris rotundatis) nigris, carinis utrinque duabus (inferiori 
antice abbreviata postice cum superiori conjuncta) validis, mar- 
gineque incrassato ; antennis nigris partimgriseo-pubescentibus; 
tibiis et tarsis viridi-griseis, illis apice nigris. Long. 12-17 millim. 

On Oyayama in Higo. 

Approaches Olenea more nearly than any of the other species, 
the first ventral segment being somewhat longer than either of 
the three following ; the apices of the elytra are, however, very 
obtusely and narrowly truncated. 

Pabaglenba chbysoohlobis. — Glenea chrysochloris, Bate$, 
Ann, & Mag, N, H. ser. 5, vol. iv. p. 467. 
Yezo ; Chiuzenji. 
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Eesembles Butetrapha chrysargyrea in its black markings and 
the form and colour of the elytral carina ; the spots are, how- 
ever, much larger, the elytra have the external angle of the 
truncature briefly spinose, and the claws in the male have a short 
and broad, but sharp tooth at the base, the claws in the female 
alone being simple. 

PABAGhLEKEA EXIMIA, n. Sp. 

Anguste oblongo-linearis, squamulis argenteo-viridibus vestita, 
erecte (postice brevius) pilosa, media f route et occipite nigris. 
Thorace maculis magnis elongatis 4 in linea transversa, elytris 
utrinque vitta marginali maculisque oblongis subsequalibus et 
subsBquidistantibus 4, nigris, pec tore ventroque medio nigris ; 
anteunis pedibusque griseo-nigris, scapo articuloque tertio extus 
femoribusque supra caeruleis : supra punctulata, elytris apice 
singulatim rotundatis, carina laterali obsoleta sed epipleuris 
verticalibus grosse punctato-striatis ; unguibus d $ basi late et 
acute dentatis. Long. 11-12 millim. d $ . 

Junsai; Sapporo. 

Distinguished from the allied metallic squamose species by the 
large size and regularity of the four black spots of the elytra. 

Paeaglenea theaphia, n. sp. 

Brevius oblongo-linearis,jQigro-f usca, aitida, adpresso-pubescens 
et erecte •pilosa capite et thorace sulphureis, f ronte late thora- 
ceque plaga angulata mediana vittaque laterali, nigris ; scutello 
sulphureo ; elytris utrinque maculis 6 (prima basali, secunda 
rotunda prope basin et suturam, tertia mediana, quarta post- 
mediana elongata obliqua, quinta exteriori punctiformi, sexta 
ante apicem transversa), vitta angusta submarginali (post 
humeroB incipienti prope apicem cum macula sexta conjuncta) 
lunulaque apicali, sulphureis ; antennis nigris ; pedibus pallide 
rufis: corpore subtus dense cinereo-pubescenti ; elytris con- 
fertim punctulatis, carina laterali tenui, abbreviata; unguibus 
( $ ?) basi dente lata, acuta. Long. lOJ millim. 

Sapporo. 

Scarcely belongs to Paraglenea, the sides of the elytra not 
being vertical, and the carina which separates them from the disk 
being only slightly elevated and very incomplete. The species 
bas the habit of a true Saperda rather than a Faraglenea, but 
cannot be included in that genus owing tothe toothed base of 
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the claws. Tlie legs and taji<ii «re remarkably short. I am un- 
willing to found a new genus on a single example of doubtful 
sex, in sucli a group as the Saperdinw, 
* The genus Faraglenea was imperfectly defined by me in Proc. 
Zool. Soc. 1866, p. 352, and has not been adopted by entomologists. 
It is, however, suficiently distinct from &l^nea in the toothed 
claws in both sexes (the tooth being generally very short) and 
in the equal length of the first four ventral segments. 

Glenea. colenda, Thomson, Bev. Zool. 1879, p. 15. 
Japan. 

I have not seen anything resembling this species in Mr. Lewis's 
or other collections. 

SiNGALIA BUTESCENS, U. Sp. 

Testaceo-rufa, antennis elytrisque ftisco-rufis ; thorace antice 
valde gibboso aspere punctate, elytris creberrime subconfluenter 
punctulatis, apice utrinque in spinam productis, obsolete costu- 
latis. Long. 14 millim. 

Nagasaki. 

Difiers from 8, spmipennis (Lac.), from Ceylon, in the uniform 
colour of the elytra. In their peculiar structure the two species^ 
judging from Lacordaire's description, perfectly agree. 

Stenostola abgtbosticta, n. sp. 

Nigra, nitida, erecte pilosa, thorace linea lateral! elytrisque 
maculis utrinque quinque (prima parva basali, secunda paullo 
posteriori parva oblonga, tertia majori ovata mediana, quarta 
ovata paullo obliqua longe post medium, quinta parva apicali) 
argenteo-viridi-tomentosis. Capite crebre punctate, infra oculos 
viridi-argenteo ; thorace parvo, cylindrico, basi subconstricto, 
crebre punctato ; elytris discrete punctatis, apices versus IsBvibus ; 
pectore argenteo-viridi vittato ; antennis nigris ; pedibus gracili- 
bus nigris ; tarsis posticis argenteo-viridibus, unguibus basi latis- 
sime dentatis. Long. 12 millim. 

Chiuzenji. 

Agrees with Stenostola nigripeg in form and stni^ture, but 
differs in the claws being toothed like Oherea. 

The species seems to approach Solsky's genus Eumeeocera^ 
founded on a Siberian species with uniform silvery-green ad- 
pressed pubescence on the elytra; but it has not the fine 
" setif orm " antennsB attributed to Ettmecocera, these organs in 
8, argyrosticta being very similar to those of S. nigtipeg. 
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Stenostola akomala, n. sp. 

Linearis, postice paullo angustata, nigra, erecte pilosa, elytris 
fulvo-castaneis, thorace argenteo-viridi trilineato, linea mediana 
per scutellum ducta ; antennis ( $ )corporelongioribus, basiundique 
pilosis, articulis 4-11 subsBqualibus sat elongatis : capite thora- 
ceque discrete punetatis, hoe relative parvo, cjlindrico ; elytris 
apice breyiter obtuse tnmcatis, dorso subplanis sat confertim 
grosse, lateribus lineatim, punetatis ; unguibus sicut in 8, orgy- 
rosticta late dentatis. Long. 9 miUim. 

Higo. 

The species does not fit well the genus Stenostola, but it 
approaches it nearer than it does any other described genus. 
Li form, facies, and punctuation of the sides- of the elytra it 
resembles many Glene<By but differs in its toothed claws and the 
want of elytral carinsB. 

EpieLENEA, noY. gen. 

Facies gen. Glenea; sed differt unguibus basi late dentatis 
elytrorumque lateribus haud carinatis confuse punetatis. Corpus 
cylindricum erecte pilosum, tomentoso - maculatum. Caput 
thorace latius, fronte infra oculos paullo angustata ; oculi con- 
vexi. Antenn8B corpore longiores, ciliatsB, art. tertio quam scapus 
paullo longiori, 4-11 elongatis, gradatim decrescentibus. Thorax 
cylindricus, basi angustatus. Elytra postice parum angustata, 
supra subplanata, lateribus nullomodo carinatis, omnino sat 
crebre confuse punctata, apice breviter truncata et utrinque 
bidentata. Frostemum inter coxas angustissimum; coxaB conic83 
exsertsB ; mesosternum modice latum. Yentris segmenta 1-4 
^qualia, quinto elongate medio sulcato. TibisB intefmedisB es^us 
subintegrsB ; tarsi breves, unguiculis divaricatis, d 2 ^asi latissime 
dentatis. 

The combination of characters above described forbids the 
location of the species about to be described in any of the known 
genera of Saperdina. In general form and markings it nearest 
resembles Glenea, but the claws are toothed as in Oherea and 
some aberrant Fhytacue, and in the two species I have pro- 
visionally associated with Stenostola. 

Epigleitea comes, n. sp. 

Nigra, fusco erecte pilosa, fronte margineque oculorum, 
thoracis vittis tribus, scutello elytrorumque utrinque vitta 
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centrali a basi usque ultra medium extensa maculisque trans- 
versis duabus inter vittam et apicem, sulphureis, lineola sub- 
marginali marginibusque griseis : subtus sulphureo-pubescens ; 
antennis nigris ; pedibus rufis. Long. 10^ millim. 
ffigo. 

ObebjeSa vittata, Blessig, Hotcb Soe. Snt. Bois. ix. 1873, 
p. 223.— O. Sylvia, FascoCy Trans. JSJnt Soc. ser. 2, iv. p. 261 ? 

Yokohama; Yuyama; Nagasaki. 

Agrees with Blessig's description of the Manchurian insect and 
also with an example I have received from the Amur. The apex 
of the elytra is truncated, and" mehr oderweniger ausgerandet." 
In the sinuation of the elytral truncature and the longer or shorter 
prolongation of the angles of the truncature there are differences 
in Mr. Lewis's specimens ; but it seems probable the sinuation is 
stronger in the Japanese than in the continental form. 

Oherea hehescens (Bates) is very closely allied to this species, 
but is distinguishable by its yellow undersurface (except apical 
ventral segment), O. vittata having the breast and middle of the 
ventral segments always blackish, and by the dark lateral vitta 
not quite covering the shoulders of the elytra. 

Obeeea lOPONEirsis. — O. japonica. Bates, Ann, 4c -3fa^. 2^. ff. 
1873, p. 388 (nom. prseocc). 

The name japonica was preoccupied by Thunberg, whose 
Sojperda japonica appears to be an Oherea, Kraatz considers 
O. marpneUa, Bates, to be "probably " Thunberg's 8. japonica. 
The very insufficient diagnosis given by Thunberg appears to 
have led to his species being omitted by all recent writers on the 
Longicornia. It is not entered in the Munich Catalogue. 

Obebea SEBiOAirs, n. sp. 

O. marginellwy Bates, quoad formam et sculpturam simillima ; 
differt thorace nigro sat crebre punctate, nitido, corporeque 
subtus fere toto fusco-nigro. Pro hoc genere brevis, erecte 
pilosa, elytris subtiliter incumbenti-sericeo-pubescentibus ; capite 
thoraceque nigris nitidis conspicue punctatis ; scuteUo nigro ; 
elytris sat late sinuato-truncatis, confuse (dorso versus basin 
tantum subseriatim) punctatis, cannula laterali obsoleta, 
fulvis, vitta laterali (humeros hand attingenti) nigris, et parte 
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apicali interdum fusco suffusa; antennis ftilvis, articulis 1-2 
nigris, vel fere toto nigris : subtus fusco-nigro. Long. 10-12 
millim. 

Otaru; Nanai; Junsai. 

Kraatz suggests that Oherea marfftnella would be better placed 
in Nupaerha, It is, in fact, like so many other Japanese Longi- 
corns, a connecting link between two genera. The sculpture is 
more that of an Oherea, 

Pbaolia, nov. gen. 

G-en. Serixiw affinis et similis ; sed differt tarsorum unguibus late 
et breviter dentatis. Corpus cylindricum, erecte pilosum, elytris 
sericeo adpresso-pubescentibus. Caput thorace latius; oculi 
magni, convexi ; vertex et frons plana. AntennsB corpore plus- 
quam duplo longiores, tenuiter filiformes ; scapo art. tertio sub- 
sequali, cseteris a quarto paullo crescentibus. Thorax breviter 
cylindricus, postice angustatus. Elytra cylindrica, apice rotun- 
data, seriatim punctata. Pro- et mesosterna angusta sed per- 
spicua; metastemi epistema antice baud dilatata, elongate- 
oblonga, postice subangustata. Yentris segmenta fere sequalia. 
Femora parum incrassata ; tibiae intermediae extus versus apicem 
sinuatsB ; tarsi breves et lati, unguibus divaricatis basi late et 
brevissime dentatis. 

Allied to the Indo-Malayan genus Serixia, the narrower sub- 
cylindrical species of which it much resembles. But Serixia and 
its allied genera or sections {lole, Xyaste) have simple claws ; in 
Fraolia the tooth of the claws is not like that of Oherea or of 
FhytcBcia^ but is a dilatation of the base with a distinct angular 
or pointed edge. 

Pbaolia cirBnopES, n. sp. (Plate II. fig. 8.) 

Nigra, dense et minus subtiliter sericeo- griseo pubescens et 
erecte pilosa ; capite thoraceque rufis, subnudis, sparsim punctatis, 
antennis nigris, articulis a quarto basi pallidis ; pedibus citrino- 
flavis, tibiis apice et tarsis basi fuscis. 

Kashiwagi; on Celtis, 

There remain in Mr. Lewis's collection a few species certainly 
different from any yet described from Japan, but requiring 
further, and in soi^e cases more perfect, specimens before they 
can be described. They are as follows : — 
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1. A Ghrcmmaptera, a single specimen, doubtful if not an 
extreme variety of G, amentata. 

2. A small species of the group Monohamminw^ one imperfect 
example. 

3. A species apparently allied to C^Undilla, 

4. An imperfect specimen of a species possibly of the group 
Niphomn€B, 

The following is indeterminable : — 

POGONOCHEBUS GBANTTLATUS, Motsch, Bulh MoSC, 1866, i. 

p. 174 

From the description it cannot belong to the genus Fogono- 
cherus. 

DESCBIPTION OF THE PLATES. 



Plate I. 
Fig. 1. Xenophyrama purpureum. 

2. Oopennys sericata. 

3. Psephacfcus remiger ^ . 

4. Eiistrangalis distenioides $ . 

5. Lemula decipiens. 

6. Toxotinus longicomis. 

7. Encyclops olivaceus. 

8. Pypphona Iceticolop. 

9. Phlyctidola metallica. 

10. Bolophrades terrenus. 

11. Paraclytus excultus. 

12. Aglaophis colobotheoides. 



Plate n. 
Fig. 1. Gallapoeous guttatos. 

2. Xeniootela fnsoula. 

3. Mesosella simiola. 

4. NanohammuB rufescens. 

5. Apalimna liturata. 

6. TerinsBa atrofusca. 

7. Xylariopsis mimioa. 

8. Praolia oitrinipes. 

9. Olytosemia pulohra. 
10^ Eryssamena spinidorsis. 

11. Micoolamia cleroides. 

12. Mecynippus pubioornis. 



On the Influence of Wave-currents on the Fauna inhabiting 
Shallow Seas. By Aethub E. Htjkt, M.A., F.G-.S. (Com- 
municated by Dr. J. Q-wtn Jepfbbts, F.E.S., F.L.S.) 

[Bead 5th June, 1884.] 

The action of waves below the surface of the water decreases so 
rapidly as the depth increases that naturalists have been in the 
habit of neglecting submarine wave-action altogether. In proof 
of this I may refer to Sir Charles Lyell's assertion that " the agi- 
tation caused by waves, even during storms, extends to a very 
slight depth " (* Elements of Geology,' 6th ed. p. 20) ; and to Dr. 
Oiinther's statement that " the agitation of the water caused by 
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the disturbances of the air does not extend beyond the depth of a 
few fathoms," and that " below this surface-stratum there is no 
other movement except the quiet flow of ocean-currents" 
(* Introduction to the Study of Fishes,' p. 298). 

In a paper published in the * Transactions of the Devonshire 
Association ' in 1888 I described a glass bottle trawled in 
40 fathoms in the English Channel, and endeavoured to prove, 
from its condition and contents, that it had been subjected to 
alternate periods of wave-disturbance and of repose (" The Sub- 
marine Geology of the English Channel off the Coast of South 
Devon," Part III., Trans. Dev. Assoc, vol. xv. pp. 359-365). 
Professor Gt. Gt. Stokes, Sec. R.S., has been so good as to peruse the 
paper referred to, and to favour me with a letter on the subject of 
wave-disturbance on the sea-bottom, from which the following is 
an extract. Eeferring to waves with a period of 17 seconds (such 
as he had himself had an opportunity of observing), and acting 
at a depth of 40 fathoms. Professor Stokes writes : — 

" Lensfield Cottage, Cambridge, 
18 Jan., 1884. 

"... I find for the velocity of propagation of the waves 
87'14 feet per second in tlie deep, and 73*05 in the shoal, or 
59'41 miles per hour in the deep, and 49*13 in the shoal. Also, 
for the ratio of the velocity at the bottom to the velocity at the 
surfiice 0*5332 to 1. As to the actual velocity at the suHisice, that 
will depend on the height we assign to the waves. Taking it as 
eight feet above or below mean level in the shoal, 16 feet from crest 
to trough in all, I find a velocity of 1*989 miles per hour at the sur- 
face, and 1036, say 1 mile, an hour at the bottom. The height 
may, however, well be greater than what I have assumed, and the 
velocity will be greater in proportion. 

" But even a velocity of only 1 mile per hour might make a 
material difference if combined with a tidal current. Thus, sup- 
pose we had a tidal current running 2 miles an hour, approxi- 
mately in the same direction as the waves are travelling in, or in 
the contrary direction. Then, whereas with the tide alone we 
should have a steady current of 2 miles, and with the waves alone a 
reciprocating flow of 1 mile, with the two together we should have 
a flow rapidly changing between 1 mile and 3 miles. Now, taking 
the resistance to vary as the square of the velocity, the 3-mile 
current would have two and a quarter times as much power to roll 
over a shell or bottle as the tidal current alone ; and, moreover, this 
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current would be rapidly shifting, so that a bottle would be con- 
tinually moving about if the water were able to move it at all . I 
think therefore that, even with a depth as great as 40 fathoms, 
the effect of the waves is not to be disregarded, at least in the case 
of a locality subject to oceanic swells, and where there is a sen- 
sible tidal current as well. It is likely enough that it is only in 
the case of a specially heavy ground swell that the effect of the 
waves would be liable to be significant. ... I need hardly 
say that if the depth be less than what I have supposed, the pro- 
portion of wave-velocity to that at the surface for a given period 
of wave will be greater than the eight fifteenths I have calculated 
for the case chosen, and that same proportion of eight fifteenths 
would be attained for waves of a smaller period than 17 seconds." 

As Professor Stokes has- referred to wave-currents of 1 mile per 
hour as being possible at a depth of 40 fathoms, it may be as well 
to state what effect such currents would be capable of producing, 
without taking into account the increase in power due to their 
reciprocal character. 

According to Minard, quoted by Mr. T. Stevenson (* On Har- 
bours,' p. 238), a current of 0*6819 mile per hour will sweep 
along fine gravel, and a current of 1*3638 mile an hour will roll 
along rounded pebbles 1 inch in diameter. Thus the 1-mile cur- 
rent is more than sufficient to roll along fine gravel. 

There is thus no lack of evidence that the power of wave-cur- 
rents at a depth of 40 fathoms is occasionally considerable ; that 
it is by no means exhausted at that depth ; and that, for the occa- 
sional disturbance of a sandy bottom, the depth of 50 fathoms 
may be attained, or even exceeded. 

The extreme limit of depth affected by wave-currents is of minor 
importance in the present inquiry ; it will suffice if it be conceded 
that appreciable wave-disturbance is occasionally experienced on 
the sea-bottom at the depth of 50 fathoms. 

The occasional existence of such alternating currents being 
granted — and of their presence between tide-marks and in shaDow 
water any observer can have ocular demonstration — we proceed 
to inquire whether the fauna inhabiting shallow and exposed seas 
is to an appreciable extent influenced by them. From the limited 
observations I have been able tx) make, I am disposed to think 
that the marine fauna referred to is influenced by such wave- 
currents to an extent that it is scarcely possible to overrate. 
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The marine fauna exposed to the action of waves may be con- 
veniently divided into two groups of animals, viz. those that live 
on the tidal strand, and those that live in, or on, the sea-bottom 
outside tide-marks. 

(1) Animah Liviny on the Tidal Strand. 

These may be further considered under the following heads, 
viz. : — 

(a) Animals living on rock or other firm foundation ; and 

(b) Animals living in sand or other incoherent deposit. 

(a) Animals living on a Firm Foundation. — The methods by 
which animals living on, or in, rocks resist the attacks of waves 
are so well known that they need not occupy our attention. 
Suffice it to say that among them are included great powers of 
permanent attachment, as evidenced by the oyster and mussel ; 
of temporary attachment, as evidenced by the limpet and sea- 
anemone ; and of boring, as evidenced by the pholas and other 
rock-boring mollusks. 

(h) Animah living in Sand. — The habitat being unstable under 
the attacks of waves and currents, no powers of attachment will 
serve the inhabitant. Safety lies in the celerity with which the 
animal can penetrate the sand, either to avoid being washed away 
in the denudation of the deposit, or to force its way to the sur- 
face through any accumulation that may be piled over it. We 
have a good example in the case of Solen vagina, one of the most 
active of mollusks in penetrating the sand in which it lives. 
Describing the genus, Dr. Q-wyn Jeffireys observes : — " When the 

Solen is disturbed it rapidly disappears below 

the surfishce to a depth of two or three feet" (Brit. Conch, 
vol. iii. p. 13). 

(2) Animah living at the Sea-hottom outside Tide-marks. 

The case of a rocky bottom needs no consideration, as the pro- 
tection afforded is as great as on the tidal strand, whereas 
the wave-currents are weaker. There remains to consider the 
case of 

(c) Animals that live in a sandy or muddy bottom, or have the 
power of burrowing into it ; and {d) that of animals which live 
on the surface of the bottom. 

((?) Animah that live in a scmdy or muddy bottom outside 
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tide-marks find their safety in their power of maintaining them- 
selves to a greater or less extent below the surface of such 
bottom. This position of safety is attained in two ways, viz. 
either by the power of the animal to burrow rapidly in the deposit 
in which it lives, or by its power of retaining a safe position 
when once secured. Mr. Osier, referring to the burrowing of 
bivalves, has observed that " animals which from their small size 
or the little depth at which they reside are particularly liable to 
be exposed, will generally burrow readily ; but the large species 
will scarcely attempt to bury themselves, except in the very young 
state " (Phil. Trans. 1826, p. 348). Irrespective of age, activity 
in burrowing varies greatly in different instances. This can be 
well seen in the case of tlie young of different species of Gardium^ 
and in that of full-grown specimens of Psammohia telUnella. The 
compressed valves and hatchet-like form of the latter are clearly 
suited for rapid penetration, whereas the comparatively globular 
form of the Cardium is as evidently ill adapted to force its way 
through a resisting medium. As a matter of fact, when in capti- 
vity the cockles burrow very sluggishly, if at all, whereas the Fsam- 
mobias do so most readily. In their natural homes the latter 
seek to escape by evading the wave-currents, the former to a great 
extent by passive resistance. Psammohia tellinella abounds in a 
deposit consisting of comminuted shells and small stones which 
occurs in the vicinity of Hope's Nose, the northern horn of Tor- 
bay, the materials being accumulated by strong currents. Through 
this deposit the Psammohia forces its way with great ease. K it 
were otherwise it is difficult to see how it could survive, as the 
character of the accumulation is suflBcient proof of the amount of 
disturbance to which it is occasionally exposed. 

The large cockle, Cardium aculeatum, is abundant in fine 
muddy sand off Paignton in Torbay. In this deposit the long 
spines of this species are of service to increase its holding-powers. 
An allied species, C. tubereulatinn, whose shell is rough and 
ribbed but not spined, dwells in hard sand at and below low-water 
mark off the same place. The two species are not commonly found 
living together, though I have found specimens of C. aculeatum 
that had been washed in from sea, and their spines denuded in 
the process, living side by side in the hard ground with O, tuber- 
culatum. In both these species the rough shells tend to prevent 
the mollusks being readily dislodged by the waves. Each species 
keeps to the ground best suited to it. The spines of O, aculeatum 
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would apparently be too great an impediment in burrowing in 
the hard sand, whereas the spineless shell of C tuberculatum would 
afford insufficient hold in the soft sand. A very slight adYantage 
from form or sculpture might be of great importance in saving the 
cockles from local extinction ; for in the case of Torbay the struggle 
for existence is so severe that both species are ocoasionally washed 
on shore in sufficient quantities to be carted away for manure. 

Among the Venerid» the following may be cited as provided 
with special mooring-apparatus, viz. Venus cmina and F. verrvr 
cosa, with deep concentric ribs; and Gythereadione, with concentric 
ribs and long spines in addition. 

The two bivalves, Fsammohia tellinella and Cardium aouleatum, 
are fair examples of active and passive resistance to the inroads 
of wave-currents by animals living close to the surface of the 
deposit which forms their habitat. Passive resistance in the case 
of the spinous cockles is fEbcilitated by their ribs and spines, while 
it is supplemented by the powerful foot, which moors the animal 
to the sand and enables it to burrow in it, though at a compara- 
tively low speed. Certain mollusks with smooth cells and slug- 
gish habits, such as Mya trtmcata for instance, avoid the wave- 
currents by living at a safer distance below the surface of the 
bottom, being enabled to do this by means of the long tubes with 
which they are furnished. There can be no doubt that the long 
tubes possessed by many species of burrowing mollusks are 
valuable auxiliaries in self-defence, more especially in the case of 
the young, who, from their small size, w ould be affected by much 
slighter wave-currents than the adults, and would be in constant 
danger if obliged to live afc the surface, or close to the surface, of 
the deposit that gave them shelter. 

(J) Animah that live on the Sea-hottom on Sand or Mud, — This 
group of animals is more interesting, and at the same time more 
satisfactory to deal with, than either of those hitherto referred to. 
The special adaptations of structure to resist or evade wave- 
action exhibit great variety, while at the same time the animals 
themselves often offSer the great advantage to the investigator of 
lending themselves to the test of experiment. 

The following will serve for a few examples : — The Gastropod 
AporrhaU pea^elecani is a sluggish mollusk that frequents 
exposed areas of sand a few fathoms below the aur&ce of the 
water. Its long wing-like processes, jutting out on one side of 
the shell, though affording the animal a broad base on which to 
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rest, appear at first sight to be a source of danger in case it were 
overtumed. They are in reality self-acting pieces of mechanism 
that will, in the majority of instances, ensure the moUusk being 
ultimately left in its normal posture should it encounter wave- 
currents sufi&ciently strong to upset it. On examining a speci- 
men of Aporrhais pes-pelecani it will be seen that, when on its 
back, it lies indifferently on either side of a line drawn between 
two points, of which the end of the middle wing-like process is 
one, and one of the nodules on the body-whorl the other. The 
shell will rock freely backwards and forwards across this line ; and 
experiment proves that a very moderate alternate current will 
suffice to replace the shell in its normal position. I have tried 
this experiment over and over again, not only with Aporrhais, but 
also with heavy foreign shells furnished with spines, processes, 
and more or less developed lips, such as Mure^y Fteroceras, and 
Stromhus. In many cases the righting-action of wave-currents is 
most marked. 

With Aporrhais, on the same exposed areas, are ofben found 
the Gastropods Natica catena, Buccinum undatum, Nassa reticu^ 
lata, Bulla hydatis, and Bhiline aperta. All these are manifestly 
unsuited to withstand wave-currents on the surface of the bottom ; 
but there is no occasion for making the attempt, as all burrow 
freely, travelling through the sand beneath the sur£Eu;e. 

Asierias aurantiaca and Antedon rosaceus are good examples of 
two Echinoderms that successfully encounter wave-currents by 
methods totally diverse. The Asterias lies on the sand with an 
extended and rigid base, where its flattened form is eminently 
calculated to offer slight resistance to wave-currents. But as 
though this were insufficient for its safety, it has the power of 
sinking vertically in the sand, and of thus securing itself from all 
danger. Antedon rosacem (the feather-star) is found frequent- 
ing the clear water off rocky headlands, where it is necessarily 
exposed to strong currents, both tidal and wave-engendered. 
Here nothing will avail but sheer strength in holding on ; and 
this the feather-star possesses in an eminent degree, from the 
time it is first attached to weed or zoophyte in its early stages of 
growth, to the time when, a full-grown adult, it is free to exer- 
cise its limited powers of locomotion. I may here refer to 
Mr. Osier's description of the Spatangus sinking vertically into 
the sand by the action of its short, flat bristles (FhiL Trans. 1826, 
p. 347). 
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Among the Crabs there are at least three methods adopted 
for resisting wave-currents. 

The rock-crabs (Cancer) fix themselves firmly in crevices, 
where they can bid defiance to the strongest waves. The 
swimming-crabs (Fortunus) shovel away the sand with their 
flat swimming-feet, and speedily gain protection under the 
surface ; whilst the hermit-crabs {Faffurus), inhabiting empty 
shells, secure a fair hold on the bottom by the length of their 
legs, the latter being long in proportion to the size of the bodies 
of the crabs and their strange coverings. 

Moreover, the swimming-crabs are quite alive to the advan- 
tages, as well as the disadvantages, of reciprocal currents. I have 
seen one of these crabs make a rapid passage seawards by swim- 
ming with the outward-flowing wave-current, and settling down 
between the sand-ripples on the bottom when the shoreward 
current commenced to flow. 

Mr. Couch, referring to the habit of the masked crab {Corystes 
cassivelaunus) burrowing in the sand, and " leaving the extremi- 
ties of its antennsB alone projecting above the surface," suggested 
that the antennaB might assist in the process of excavation. 
Having kept one of these crabs in confinement for some little 
time, I venture to doubt the accuracy of this explanation, seeing 
that they descend into the sand backwards with the greatest 
agility, and thus leave the antennae no opportunity of assisting in 
the operation . I incline to think that the function of the antennae 
is to maintain a communication between the buried crab and the 
water above, as without some such connexion there would be a 
risk of the animals being occasionally buried to a dangerous depth 
by the accumulation of sand above them *. Mr. W. Thomp- 
son's statement that the antennae in very small specimens " are 
much longer in proportion to the carapace than in the adult " 
(T. Bell, * British Stalk-eyed Crustacea,' pp. 161, 162) harmonizes 
well with this hypothesis, as to ensure safety the young would 
have to burrow to a greater depth compared with the adults 
than would be proportionate to their size. 

* Note. — ^When writing the above, I was unaware that so long ago as 1865 Mr. P. 
H. Qosse, F.R.S., had criticised Mr, Couch's theory as to the antennae of Corystes, 
and had expressed his own opinion that their use was " to keep a passage open 
through the sand from the bottom of the burrow to the superincumbent water " 
(* Year at the Shore,' pp. 127-131). I much regret the unintentional plagiarism. 
—A. E. H. 

LINN. JOITBN. — ZOOLOGT, TOL. XTIII. 19 
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The special contrivances by which shallow-water fishes elude 
wave-currents are similar to those that obtain in the cases of 
the moUusks, echinoderms, and crustaceans already referred to, 
although, as the fishes are more active, they have not to depend 
so much on a passive resistance. The fish elude the waves either 
by attaching themselves to fixed objects, by hiding under stones, 
by burrowing in the bottom, or by lying quiet whilst the alternate 
wave-currents cover them with sand. 

The burrowiug-habits of the sand-launce, Ammodyfes laneea^ 
are well known. Frequenting, as these fish do, shallow water, 
and even burrowing in tidal strands where the waves have the 
greatest power, they could scarcely successftilly encounter the 
broken water in the shallows if exposed to its violence, and 
unable to take refuge in the sand. 

Another well-known and remarkable fish is the two-spotted 
sucker {Lepidogaster himaculatus), which has the power of attach- 
ing itself firmly to fixed objects by means of its ventral fins. 
The special defence of this species against wave-currents is per- 
fect, so long as it can find some immovable object to which to 
attach itself *. 

Perhaps of all marine fishes the most interesting in their con- 
nexion with wave-action are the flat-fishes. They seem to have 
changed their original forms and habits for the purpose of being 
able to live in shallow waters agitated by waves ; for it is 
well known that at first they swim vertically in the orthodox 
fashion. 

All who have dredged for shrimps near the shore well know 
how abundant are the little soles, plaice, and dabs, from the size 
of a shilling upwards, that live on the same ground as do the 
shrimps, and have to conform to the same outward circumstances. 
If any of these little fish be placed in a vessel of searwater with 

♦ Note. — ^A specimen dredged in the gaping valyes of a Pecten on July 5, 1884, 
stuck to its refuge whilst being dragged along the sea-bottom, hauled to the sur- 
face, and discharged with a dredgeful of dead shells on the boat's deck. This flah, 
when turned out of its shell in a small aquarium, would, on the water being 
rocked, manifest great anxiety to get back again. During a residence of more 
than a month in captivity it varied greatly in colour, from a decided red to a 
shade so pale as to make it an inconspicuous object when attached to the white 
interior of a Pecten-yalve. Another specimen, dredged with algie on rockj 
ground on July 20, was of an olive-brown colour. These fish are good examples 
of the protection against wave-currents afforded by form, and of the protection 
against animate foes afforded by colour. — A. B. H. 
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sand sufficient to coyer the bottom, it will be seen how indifferent 
they are to oscillating currents, and how easily they evade them. 
They meet the danger either by flashing with great velocity under 
the sand, or by passive resistance, lying quite still whilst the 
saod-ripples formed by the rocking of the water cover them up. 
It has been thought that flat-fish cover themselves with sand for 
the purpose of concealment ; but this hypothesis fails to meet the 
fiujt that among them are included many varieties, such as the 
halibut and skate, that grow to a large size, and can scarcely need 
to hide themselves from living foes. Moreover, such concealment 
cannot be assured to the feeblest of them, as the smallest and 
weakest have to move about after their own prey. Further, as 
the peculiar habit of swimming on the side, and the peculiar posi- 
tion of the eyes on the same side of the head, are not conge- 
nital, but acquired after the young are hatched, the latter when 
most exposed to be devoured by fish have not the benefit of the 
hypothetical means of protection from these enemies. On the 
other hand, when we see that these peculiar forms and habits 
a£brd a perfect protection against wave-currents, it seems rea- 
sonable to conclude that the said forms and habits have a very 
close connexion with the special dangers against which they are 
manifestly such efficient safeguards*. 

Many of the visitors to the Southport Aquarium during the 
visit of the British Association in 1883 watched with interest the 
struggles of the king crabs (Limulus) to regain their normal 
position, when, by climbing the walls of their tauk, they had fallen 
on their backs. It seemed anomalous that a crustacean should 
be so constituted as to be helpless in any position in its native 
element. Owing to the hemispherical form of the carapace of 
these crustaceans, no such difficulty would be experienced on an 
open coast in shallow water, as gentle wave-currents would suffice 
to restore them to position if by any chance upset. 

* Kote, — ^The following statement of Professor Moselej seems exactly in 
point: — ". . . the young flat fish termed PlatesEae ... are often taken in the open 
ocean ; and it appears probable that when there placed under unnatural circum- 
stances, their development becomes arrested, and many probably perish eyen- 
tually .... without the arrangement of their eyes ever becoming unsymmetriral. 
The deep sea is devoid of flat fish" .... (Nature, vol. xxvi. p. 563). It seems 
dear from the above that the horizontal position, unsymmetrical eyes, and 
quasi-burrowing habits of flat flsh are peculiarities connected with their shallow- 
water habitats, and with them alone.— A. R. H. 

19* 
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In the foregoing pages I have called attention to the facts that 
waye-^^nrrents affect the bottom in shallow water, and that thej 
are a source of danger to the fauna inhabiting such water ; and I 
have adduced a few examples from tnj own limited experience of 
animals that are specially adapted to withstand the attacks of 
such wave-currents. It remains for me, in conclusion, to show 
how, under the influence of wave-currents, the variation of species 
may be promoted, and their local extinction brought about. 
The common spinous cockle, Cardium echinatum^ will serve to 
illustrate the manner in which wave-currents may influence 
variation. 

This species varies much in form and in length of spines. Mr. 
Gwyn Jeffreys describes two distinct varieties in addition to the 
type. The sand in which C, echinaium lives is also variable ; it 
varies in size and character of grain, in specific gravity, and in 
the amount of its admixture with mud. SSome localities are 
exposed to wave-currents, some to tidal currents, and some to 
both combined. "Wave-currents acting alone, and giving rise 
to no general forward movement, sort and arrange the materials 
composing the bottom. "Wave-currents in conjunction with tidal 
currents tend to produce a general motion of the bottom^deposity 
if movable at all, causing denudation at one place and accumula- 
tion at another. A shell may withstand the local rearrangement 
of deposit caused by wave-currents, by passive resistance, moored 
in its locally disturbed bed ; but against the more widely -spread 
motion caused by wave and tide combined more active resistance 
is necessary. 

Cardium ecMnatum owes its safety to its powers of burrowing 
and to its spines, which, curved in the direction of its tubes, offer 
the least resistance to the cockle's penetration of the sand, and 
the greatest resistance to its dislodgment therefrom. "When 
pitted against wave-currents the spines are of use to their owner, 
but when pitted against wave and tide together they must be pre- 
judicial, as, notwithstanding their curvature, they cannot fail to 
offer great resistance to the animal in burrowing. Similarly, a 
shell of globular form will serve the purpose of a mollusk that 
relies on its powers of maintaining a fixed position, whereas a 
shell of a more compressed form will be better suited to one that 
depends for safety on its power of penetration. When the fry of 
such a variable species as C. echinatum is spread in countless mil- 
lions over an area affected by wave-currents, it is reasonable to 
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suppose that tlie varieties best suited to the bottom and locality 
will survive. The same may be said in the case of the fry being 
spread over an area affected by wave- and tidal currents com- 
bined. In this way different varieties will be localized in different 
places. 

As an example of the difference in relative compression of dif- 
ferent specimens of G. echinatum, I may instance two individuals 
from the English Channel and one from Torbay. The thickness 
in each case was 1*75 inch, and the length of the Channel speci- 
mens 2175 and 2*4 inches respectively, and that of the Torbay 
specimen 2*1 inches. These examples were selected (out of a 
small number of specimens) owing to their unciform thicl^ess 
making them convenient for comparison. There is no reason to 
suppose they are extreme cases of variation. The difference in 
penetrative power in these specimens due to difference in farm 
would be considerable. 

The genus Cardium may again serve to illustrate the influence 
of wave-currents on the local extinction of species. 

In Torbay the most abundant cockles are C. aculeatum ^nd 
C, ttibeT^utatum, the former having very long spines, the latter 
having them quite rudimentary. These two species do not appa-- 
rently thrive together (when their shells are perfect) in the same 
deposit in Torbay, though their habitats are not far apart, the one 
being soft and muddy sand, the other pure and Arm sand. There 
can be little doubt that a radical change in the character of the 
two deposits in which these species respectively live would, 
cause their local extinction, by making it impossible for them to 
offer a successful resistance to their enemies, the wave-currents. 
Whilst the two species referred to are locally abundant iu Torbay, 
Cardium echinatum, the species most abundaoit, as a rule, on the 
British coasts, and whose spines are of an intermediate leugth, 
is much less common ; for though often abundant in the earlier 
stages of growth, even undersis^ed specimens are rare compare4 
with C, aculeatum and (7. tuberculatum, !N either the very soft 
nor the very hard sand seems to suit it. 

In past ages, as evidenced by the raised beach on the islet 
known as the Thatcher, the dominant cockles of the locality were 
neither C, aculeatum nor C, tuberculatum, but C. echinatum and 
C. edule. There is plenty of geological evidence that in those 
days the sandstone cliffs were far more e:(tensive than now, and 
the supply of sand, in consequence, more abundant; and we 
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Beem to have a case in point of the prevalence of particular 
species of shells being influenced by wave-currents acting on 
sea-bottoms that do not remain constant in constitution and 
character. 



Preliminary Account of the Development of the Leaser Weever- 
Fish, Trachinm vipera. By G-eobgk Bbook, P.L.S. 

(Bead let May, 1884.) 

[Platbs IIL-VI.] 

The observations on which my paper is based have been made on 
eggs laid in my aquarium by fish which I have had in the tanka 
over two years. The conditions under which the development 
was carried on will not therefore be normal, and the direct rays 
of the sun were never allowed to fall on the eggs, as would be 
the case in nature. 

The eggs of Trachinua vipera are laid in the summer. I have 
had them as early as April, both last year and this, as floating 
eggs. Dead eggs have been found at the bottom of the tanks in 
March. The eggs found in April were very few, and often not 
fertilized. It was not till the 6th of June that they began to 
show in any numbers, and with but a small proportion of unfer- 
tilized ones. They continued to be laid at intervals of three or 
four days during June and July ; but the batches laid during 
the last few days of July were again few in number, and with a 
large proportion of unfertilized ova amongst them ; and no ova 
were found in August at all. 

The egg of Trachinus vipera is about 1*32 millim. in diameter, 
of a beautiful pearly white, and quite translucent, and contains 
from 20 to 30 small oil-globules which cause it to float on the 
surface of the water. These oil-globules are scattered over the 
upper hemisphere of the yolk, and lie betv^een it and the vitel- 
line membrane. They vary in size from '12 to '03 millim. The 
oil-globules cause the egg to float with the germinal disk down- 
wards, so that the embryo is developed on its back, so to speak, 
and it is not until some time after hatching that the young fish 
is enabled to swim with the ventral surface downwards. 

Eggs freshly extruded from the ovary are not spherical, as the 
egg-membranes are larger than the yolk, and appear wrinkled 
until the " breathing-cavity " gets filled with water, and it is 
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then that the egg rises to the surface. Although the number 
and size of the oil-globules is variable, this is only within 
certain limits ; and I have never found an egg of Trachinus with 
only one large oil-globule, as appears to be the rule with the 
majority of other species of pelagic eggs hitherto described. 

The eggs are laid in the night; but at what time I am 
not certain. "We have watched the fish up to 1 a.m., and 
resumed watch again as early as 5 a.m., but have never been 
able to catch them in the act of ovipositing. They are pro- 
bably laid in the very early hours of the morning, just before or 
after daybreak, as we always found them well advanced in the 
segmentation stage by even 6 a.m. I have this year, however, 
had an opportunity of studying the segmentation process from 
its conmiencement, in a few eggs laid in the beginning of April 
and at a temperature 9 or 10 degrees lower than at their normal 
time of appearing last year, and consequently considerably re- 
tarded in development. The eggs, being at the surface of the 
water, are naturally more affected by the temperature than would 
be the case otherwise ; so that in order to estimate fairly the rate 
of development the temperature of both room and water must be 
taken into account. The temperature of the water in my aqua- 
rium varied during the months of June and July from 54 to 58 
and 60, and that of the room from 54 to 62, and during the last 
two days it went up to 65. 

A comparison of the various times at which the embryo deve* 
loped certain organs or structures made in various batches of 
eggs at various temperatures, showed that a difference of about 
2 degrees would retard or accelerate from 9 to 12 hours in the 
early stages, and a whole day for hatching. I propose, however, to 
leave the consideration of this part of my subject to a future paper. 

Egg-Membranes, — In the fertilized floating ovum the follow- 
ing investing membranes can be distinguished : — 

(1) An exceedingly thin membrane showing only as a fine line 
under the 1-inch objective, hyaline and apparently structureless 
and non-perforate. This is the vitelline membrane according to 
the definition of Balfour. 

(2) "Within this, and occasionally separated from it by a space, 
is a much thicker membrane, the zona radiata ; but I have maae 
DO observations on its structure. This is separated from the 
yolk by a space, \he " breathing-chamber" of Bansom, which is 
only small in the species under discussion. Byder describes only 
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one membrane (the zona radiatd) in the Spanish Mackerel, as 
also Messrs. Kingsley and Conn in the Gunner. The outer 
membrane may indeed be only an outer layer of the zona radiata ; 
but it is easily separated and made prominent by the use of 
reagents. Balfour (* Comp. Embryol/ i. p. 50) says that " in 
osseous fishes the vitelline membrane is usually either absent, or 
may perhaps in some instances, e. g, in the Perch, be imperfectly 
represented. In the ripe ovum of the Herring there is a distinctly 
developed membrane exterior to the zona radiata^ which is pro- 
bably the vitelline membrane." A vitelline membrane does not, 
however, appear to have been usually recognized in pelagic 
teleostean eggs. 

The oil-globules scattered over the upper hemisphere are 
situated inwardly to the zona radiata, and sink into little pockets 
pushed into the yolk from its surface. These two membranes 
may also be distinctly seen in the unfertilized egg ready for 
extrusion taken from the body of the fish ; but they are then in 
a relaxed and shrivelled condition. After the closure of the 
blastoderm at the caudal end of the embryo, the yolk becomes 
invested by another membrane, which is termed by Eyder the 
" epiblastic sac," the origin and development of which will be 
discussed in its proper place. 

The zona radiata appears to become thinner as development 
proceeds. 

Micropyle,"—!. have several times seen the circular micropyle 
opening in the zona radiata. It seems to be surrounded by a 
depression on the outer surface of that membrane, causing a 
slight protuberance on the inner surface. 

Sect. 1. Segmentation Stage to Formation of Blastodermic Bim. 
9 A.M. In the newly laid ovum the germinal disk is not distin- 
guishable until the first furrow begins to form, faint at first, 
then forked at each end (fig. 1) ; and the forking may be seen 
gradually creeping round until the first two cells are formed, as 
shown in fig. 2. This takes about an hour to accomplish ; and the 
first furrow is then very thick and distinct, the outline of the cells 
gradually shading off* as it recedes from the furrow until on the 
opposite side it is only barely visible. Somewhat later this out- 
line becomes more sharply defined. When first formed the two 
cells of the disk are about '35 millim. in diameter each ; but 
these increase in size to '41 millim. before any further subdivision 
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takes place. The nuclei in the first two cells could not be dis- 
tinctly made out ; but at about 11.15 a.m. a second furrow (fig. 3) 
began to appear at right angles to the first. Each furrow begins in 
the centre and extends outwards, deepening more rapidly at its 
origin, so tbat the furrow is complete at the inner margin of the 
cell before it has reached the outer (fig. 6). When the furrow 
reaches (about 11.45 a.m.) the outer margin, the latter becomes 
indented, and the four-celled stage is then fully marked out as 
shown in fig. 4 ; and two minutes later nuclei appear, but are 
only faintly visible in this stage. At 12.50 p.m. the nuclei had 
completely disappeared, and the blastodisk had become almost 
square. At 1.10 the segmentation-furrows were beginning to 
form in the same general direction as the first furrow, but some- 
what at an angle with it (^g. 5). At 1.35 the eigbt-celled stage 
was completed, as in fig. 6, with the nuclei again visible. By 
2.30 the nuclei had again completely disappeared ; and at 2.40 
new furrows made tbeir appearance at right angles to tbe pre- 
vious (fig. 6). At 2.55 tbe sixteen-cell stage was complete, but 
the nuclei did not appear until ten minutes later, and in this 
stage are very distinct (fig. 7). The nuclei had again disappeared 
at 3.35 ; and from this time the segmentation is not quite regular. 
The first cells to divide are the two centre ones on each side, 
next the corner cells, and afterwards the four central cells ; but 
the whole process only occupies 15 to 20 minutes, and this time 
the four central cells no longer divide vertically, but in a hori- 
zontal plane so as to form two layers. From this point it is 
diflScult to follow the process of segmentation, the outlines of the 
cells being too confused through overlapping. The disk is now 
almost circular, and has a diameter of about *73 millim. Two 
hours later segmentation had progressed rapidly, particularly in 
the centre, where the cells were at least four rows deep. About 
this time free nuclei make their appearance in the "nuclear 
zone," aud free cell-formation takes place. In two hours* time a 
first row of these free cells has been formed round the disk, and 
there are a few isolated cells of a second row (&g, 8). A little 
later a partial side view of the egg showed that the cells of the 
" nuclear zone " had pushed their way partly under the outer 
edge of the blastodisk. Three hours later it is found that seg. 
mentation has proceeded ; but there is still no increase in the 
diameter of the blastodisk, which is now quite circular. The 
disk has now the appearance presented in fig. 9. There are three 
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rows of nuclei around the disk ; but the outline of cells cannot 
be made out. These nuclei in the majority of ova are fairly uni- 
formly distributed, though not with the geometric precision of 
Kupffer's figure ('^Beobacht. u. d. Entw. d» Knochenfische," 
Schultze's Archiv, Bd. iv. Taf. xvi. fig. 1). Later on considerable 
irregularity begins to show itself, which will be referred to in 
its proper place. The blastodisk at this stage is almost flat on 
the under surface, or perhaps very slightly convex, and has 
perceptibly increased in thickness at the centre. There is no 
material change in the blastodisk 12 hours later; the/' nuclear 
zone," however, has altered considerably. The zone has in- 
creased in width, the nuclei (which are very distinct) have 
increased considerably in number, and are now most irregular 
in their arrangement ; so much so that it is impossible to distin- 
guish a series. The majority of nuclei are in pairs ; but here 
and there are clusters of three and four, in some cases four 
arranged in a chain. This is possibly a consequence of the sub- 
division of the nuclei. About 30 hours after the first furrow is 
formed the blastodisk begins to extend over the yolk ; it also 
becomes thinner at the centre, and is now concave on the under 
surface. No trace of the segmentation-cavity is yet to be found, 
nor does there appear to be that stratification in the cells which, 
as described by Messrs. Kingsley and Conn, is the case in the 
embryo of the Gunner. About 4^ hours later the first beginning 
was noticed of the rim which ultimately forms the boundary of 
the segmentation-cavity. It showed itself on a surface view of 
the underside of the blastodisk as a short line rising a little 
within its margin, this line gradually extending itself parallel 
with the blastodisk margin in each direction until about 3 hours 
later the outline was sharply and definitely marked out all round. 
The blastodermic ring thus formed is a little broader at one point 
whence the future embryo will develop (fig. 10). Diameter at 
this stage *88 miliim. No separation of the subjacent cells from 
the blastodisk to form the segmentation-cavity has yet taken 
place, and its origin will be considered in the next section. 

The so-called invagination of the hypoblast is very clearly 
made out, in optical section, as at first a single layer of cells 
sharply defined in the upper and lower limits of layer (fig. 11). 
The origin of this layer in teleostean fishes is not clearly under- 
stood. According to most recent investigations, Henneguy 
(Comptes Eendus, xcv. 1882, pp. 1297-1299) maintains that this 
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invaginated hypoblast arises in the Trout by an involution of the 
nervous layer of the epiblast, and that the epidermic layer enda 
on the surface of the yolk, taking no part in the process. On 
the other hand, Messrs. Kingsley and Conn maintain that in 
the Gunner the " epidermic layer " only of the epiblast takes part 
in the invagination. According to Balfour, in smaller teleostean 
eggs the nucleated cells of the intermediary layer form the hypo- 
blast. Without the aid of sections it is impossible to tell posi- 
tively what really does take place ; and the difficulty of preserving 
and hardening pelagic eggs ia this stage is well known. I am, 
however, inclined to think that Henneguy is right, and that the 
ioyagination observed in optic section in the living egg is an 
inward folding of the lower layer cells of the epiblast. The cells 
thus formed are, to begin with, in a single layer only, the outline 
of which, top and bottom, is very well marked, but the cells 
themselves are not columnar as described by Kingsley. 

Intermediary Xay^r a Farablast of Klein. — My observations 
confirm Van Bambeke's and Klein's figures and descriptions as 
regards the presence of a thickened peripheral layer or welt, the 
" nuclear zone " of Kupffer. This thins off under the blastodisk, 
and also gradually becomes indistinguishable as it passes away 
from the blastodisk round the yolk. Very early in the segmen- 
tation of the disk, certainly as early as the eight-cell stage, and 
probably earlier, there is visible around the disk a granular zone, 
the largest granules being nearest to the disk, and becoming 
finer and finer further away. This is a prominent zone in the 
sixteen«cell stage (fig. 7), and it is in this zone that the free cell- 
formation already described takes place. A cellular structure 
has certainly been traced under the rim of the blastoderm, but 
not far, probably only so far as the thickened portion of the 
blastodermic rim extends. There is, however, nothing in the 
intermediary layer under the disk corresponding to the median 
lens {lentille) described by Yan Beneden. 

Beiardation qfthis Stage, — ^The development described up to 
the present was observed in April at a mean temperature of 
49^ r.; whereas the later stages were observed in July at a 
mean temperature of 60° E. Thus the rate of development in 
this section is altogether out of proportion to the remainder ; but 
I have had to avail myself of these earlier observations, because 
in the hot summer weather the eggs laid during the night were 
well advanced iu the segmentation stage by 7 a.k. ; and thus I 
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have no record of the early aegnientatiou at higher temperatureB, 
The difference is somewhat as follows : — ^Whereas at 49** F. it 
took 2| days for an egg to advance from stage of fig. 9 to that 
of fig. 12, at 60° r. this was accomplished in 22 hours. 

Sect. 2. From the first Formation of the Fmhryo to the Closure of 
the Blastopore, 
The embryonic area encroaches considerably further on the 
segmentation-oavity than is shown in fig. 10 before the first traces 
of the embryo make their appearance. Shortly before this takes 
place semidetached and quite detached cells make their appear- 
ance about; the apex of the embryonal shield. These cells rarely 
have a rounded shape, but are mostly more or less angular, and 
ofben have a pointed prolongation. These detached cells, so far 
as I could make out, are lying loose on the floor of the segmen- 
tation-cavity. This, however, is here so shallow that tbey 
appear to fill up the whole area in an " optical section," and 
cannot be made out clearly in this way. Can these be cells 
pushed up from the intermediary layer to take part in the forma- 
tion of the alimentary tract, as suggested by Kingsley is the 
ultimate purpose of the intermediary layer ? or are they detached 
cells from the invaginated hypoblast or lower layer cells P As 
the embryonic shield encroaches on the segmentation-cavity, the 
latter becomes shallower as well, until after the embryo forms 
and the blastoderm extends still farther it becomes, as at first, a 
mere fissure of separation between the blastoderm and the inter- 
mediary layer. Eyder (*Bull. U.S. Pish. Comm.' i. p. 147), quoting 
from an earlier paper in * Forest and Stream,' asserts that the seg- 
mentation-cavity does not disappear at a very early stage of em- 
bryonic life, as Balfour and others supposed, but that it " is filled 
with fluid, and grows witb the growth of the germinal disk, as 
the latter becomes converted into the blastoderm, and does not 
disappear until some time after the embryo has left the egg as a 
young fish, after remaining as a space around the yelk-sac as long 
as a vestige of the latter remains." My observations appear to 
confirm the view taken by Hyder. An optical section made 
after the blastoderm has already crossed the equator of the egg 
is given in ^g, 14, where it will be seen a double line runs forward 
from the head end of the embryo to the thickened rim, enclosing 
a cavity which Byder says is filled with fluid. This double line, 
with its enclosed cavity, follows the course of the blastodermic 
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rim as it extends oyer the yolk, until the latter is completely 
enclosed. The application of reagents, by bringing about a 
shrinking of the yolk, causes the outer membrane to separate 
further from the inner or intermediary layer which remains 
attached to the yolk. This shows that a fissure still exists 
between the two layers ; indeed it can be traced all through the 
embryonic life so long as the yolk-sac persists. The distance 
between the two membranes of this cavity becomes more pro- 
nounced in the newly hatched embryo (fig. 27). I have also, 
as shown in fig. 14, traced a prolongation of the segmentation- 
cavity beneath the fore part of the head ; but have not satisfied 
myself that it is pushed forward to form the pericardiac cavity, 
as is maintained by Eyd^ ; although later stages seem to support 
this view. If the cavity really does extend so far, the line formed 
by its two membranes under the hind portion of the head is s o 
minute in the living egg as to look single only. In the newly 
hatched embryo, however, part of the yolk has been absorbed, 
and the heart then shows clearly in the same cavity as is continued 
around the yolk, 

Kingsley and Conn, in the text of their paper, combat Byder's 
views on this point altogether, but add, in a footnote, that later 
studies make them more inclined to accept them, at any rate 
partially. 

The first step towards the formation of the embryo is the 
appearance of a faint streak, the keel, in the median line of 
the anterior portion of the embryonal shield. This keel 
lengthens, and becomes club-shaped as the embryonal area 
encroaches on the segmentation-cavity. As the development 
advances, the anterior portion of the keel is seen to widen, and 
the outline becomes spathulate. This is caused by outgrowths 
springmg from the keel, one on each side, to form the optic lobes. 
At first these only appear as slight swellings, but soon a curved 
line makes its appearance on each side, marking the angle formed 
by the optic lobes with the keel. By this time the growing 
blastoderm has already passed the equator of the egg. The optic 
lobes begin to be segmented off before the protovertebwB form, 
and the process is completed about the time four or five proto- 
vertebrsB are visible. The lumen begins to show before eight 
protovertebrffi are formed, and before the blastodermic ring has 
closed. 

The division (^ the fore part of the medullary cord into fore, 
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mid and hind brain allows itself before the optic lobes are seg- 
mented off, and is well marked at the stage of four or five proto- 
vertebrae. The fore brain seems to be marked off from the 
posterior portion first, then the posterior portion is afterwards 
divided into mid and hind brain. About the time that the optic 
lobes are fuUj segmented off, a lumen appears in the mid brain 
and almost simultaneously one in the fore brain also, while that 
in the hind brain develops more slowly, not appearing till 8 proto- 
vertebrae are formed, or even later. 

The exact time at whicb the notochord appears was not noted, 
but it was already a well-marked feature by the time the optic 
lobes were outwardly marked out &om the keel, when it is to be 
seen extending well up to the eye-lobes. Posteriorly it widens 
out, and its cells seem to merge insensibly with those of the sur- 
rounding tissue ; at least, I have not been able to trace it quite 
up to the edge of the blastoderm. 

Eongsley and Conn state that the notochord originates in the 
hypoblast, that it is then pushed up through the mesoblast, divi- 
ding the latter into two lateral plates. I have not been able to 
verify this statement up to the present. When first observed, 
the notochord appeared rather flattened in transverse section, 
and the lateral mesoblastic plates quite distinct. 

"With the separation of the optic lobes, the two tracts of meso- 
blast begin to be divided into somites. The first traces of proto- 
vertebrsB were observed after about sixty hours' derelopment, and 
after the formation of Kupffer's vesicle. 

The thickening of the epiblast forming an invagination for the 
eye-lens has been observed as early as in embryos vnth three 
protovertebrsB, but more generally when the embryo possesses 
about six protovertcbrsB. My observations of its further de- 
velopment and the separation of the lens were but a confirma- 
tion of what is already known on the subject. 

It was difficult to make out the auditory vesicles during the 
process of invagination, and one only began to recogDize them 
clearly by the time the process was completed. Invagination 
seems to begin, however, very soon after that for the optic 
lenses, and they are fully marked off, as shown in ^g, 19, by about 
the stage of eight proto vertebrae. The lenticular body has an 
amber tint. About the time that the eye-lenses firs(; show traces 
of invagination, a broadening out of the tissue on each side of the 
hind brain is seen to begin ; the embryonic border (Embryonal- 
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Baum o£ Kupffer), which lies outside this, again widens also, 
and often assumes a pointed form. Probably this widening is 
the result of the invagination to form the auditory sacs ; but I 
could not make out clearly what was going on until the process 
was completed. The nasal pits appear also to originate about 
this time. 

Kupffer's yesicle (postanal yesicle of Balfour) appears shortly 
after the optic lobes are formed, soon after the growing blas- 
toderm has passed the equator of the egg, and therefore a con- 
siderable time before the closure of the blastopore. I have not 
been able to detect the slightest relation between it and this 
closure, although it certainly increases rapidly in size at the 
period when the rim is nearly closed, and attains its maximum 
derelopment soon after the closure. It arises before any proto- 
vertebrsB are formed, and at the time of its disappearance there are 
seventeen or eighteen somites. Its proximate origin is signalized, 
as Kingsley and Conn state, by the appearance of a few granules 
which draw together, and shortly afterwards the vesicle is seen 
on optical transverse section as a very flattened lenticular body, 
amber-tinted, and which, at its first appearance, seems solid. 
Eongsley states that Kupfier's vesicle arises in the Gunner 
when the blastoderm has covered over three quarters of the yolk, 
aud after many protovertebrsB have been formed. This is con- 
sequently at a much later stage in Trachinus, Byder has, in 
different species, noticed the first appearance of this vesicle at 
periods vitf^ing from the time when the blastoderm covers three 
quarters of the yolk up to nearly when the closure of the blasto- 
pore takes place. In the Trout it appears when the blastoderm 
has just passed the equator, and in the Perch it does not appear 
until after the closure of the blastopore. 

About, or shortly after, the formation of protovertebrae, free 
pigment-spots make their appearance, scattered irregularly over 
the embryo. These increase in number and size until, at about the 
time the heart begins to pulsate, they assume a stellate form. 
They do not seem, however, to develop exactly pari passu with 
the embryo ; at times they are slightly accelerated or retarded. 
The assumption of the stellate form may also be either before or 
after the heart begins to pulsate. Kingsley found that in the 
Gunner they arise at the same time as the protovertebrsB. 

The expanding blastoderm continues to grow over the yolk, 
until gradually it leaves a mere pore enclosed by the thickened 
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rim of the blaBtoderm, the axis of the embryo terminating 
posteriorly on its anterior edge. This pore is ultimately seen to 
close up, or at least apparently, and nothing lefb but a thickened 
patch. This blastodermic pad is, as may be seen from the 
account of its formation, composed of all that remains . of the 
thickened rim of the blastoderm after it has encircled the yolk, 
and will, as pointed out by Kupffer, His, and Byder, enter 
largely into the formation of the tail, which we shall presently 
see sprout out in continuation with the axis of the embryo. As 
Byder points out, this blastodermic pad may be considered a 
true tail-awelling. At the time of closure of the blastopore 
nine or t^i protovertebr» are f cammed, and the tail end of the 
embryo is somewhat spathulate in shape. The widened part in- 
cludes the notochord,. with an unsegmented plate of mesoblast 
on each side. It is still impossible to trace the notochord to the 
extreme posterior edge of the embryo. 

"We have now brought oiu* consideration of the development of 
the embryo up to a stage when there are nine or ten proto- 
vertebrsB. The invagination of the eye-lenses has progressed but 
slowly. The auditory vesicles, however, have been fully closed in, 
and the nasal pits are formed. The brain is now divided into the 
three embryonic regions, and a lumen has appeared in all three, 
although one does not show itself in the spinal cord until 
later. 

The optic bulbs have become fully differentiated and the 
lumen has appeared. 

Kupffer's vesicle has nearly reached its maximum development 
and the pigment-spots are well established. 

Sect. 3. From Closure of the Blastopore to the Pulsation 
of the Seart, 

The first important developments after the closure of the 
blastopore are the formation of the heart and of the alimentary 
canal, and both seem to arise at the same time, on the closure of 
the pore or immediately after it. The heart begins as a small patch 
often distinguishable by its light amber colour. The patch is 
situated a little to the right of the central line of the embryo, as 
seen ventrally, and almost beneath the hind brain, and was most 
readily noticed on a side view. It has been found as early as the 
stage when eight protovertebrsB are formed (the blastopore being 
closed), but is usually first distinguishable at a stage when there 
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are eleven or twelve protovertebr©. In the side view it is seen 
as a thickening beneath the embryo (see fig. 20). I found it 
difficult to get a clear view of the changes taking place in this 
patch in the living egg, and can add nothing from this point of 
view to its development. Many of the ceUs are, however, so far 
as I can make out, budded off from the mesoblastic roof o£ the 
cardiac cavity, just as Eyder describes, and then grow down and 
come in contact with the floor of the cavity. Messrs. Kingsley 
and Conn observed the same process of development in the 
Gunner. The heart is solid at first, but a lumen afterwards 
develops when it has reached the floor of the pericardiac space. 
The heart is ouly a sitnple hollow cellular tube at the time it 
commences pulsating, and has its broad venous end closely 
applied to the vitellus. The first pulsations, faint and somewhat 
intermittent, were observed at the stage of about twenty proto- 
vertebrsB, and about the same time the first spontaneous move- 
ments of the embryo have been noticed. The venous end of the 
heart is somewhat funnel-shaped, and remains applied to the 
vitellus up to the time of hatching. No blood-corpuscles nor 
circulation is visible up to three or four days after hatching. The 
observations of Eyder and Kingsley and Conn seem to agree with 
my own on this point — no vascular system has been found up to 
a considerable time after hatching. Eyder found that in the 
Spanish Mackerel the aorta only begins to develop 16-20 hours 
after hatching, the whole development up to hatching only 
occupying 24 hours. I therefore conclude that I have not been 
able to keep my embryos long enough to follow the development 
of the vascular system. This seems in strange contrast with 
observations on non-pelagic eggs, which usually show a very 
marked circulation, both in the embryo and around the vitellus, 
a considerable time before hatching. 

Intestine, — On the closure of the blastopore, and when Kupffer's 
vesicle is at its maximum development, a thin layer of granules 
extends from the vesicle to the blastopore, which is either the 
homologue of the postanal gut or of the neurenteric canal. If 
Balfour is correct in identifying Kupffer's vesicle with postanal 
vesicle of Elasmobranchs, this layer of granules should represent 
the first formation of the neurenteric canal, and the anus should 
be formed at a point anterior to the vesicle. The mcsenteron is, 
however, developed from the granular band forwarrls, and after 
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Kupfier'd vesicle has atropliied the anus seems to be formed 
pretty nearly at the same point; but I have not been able to make 
out clearly the relationship between Kupffer's vesicle and the 
meaeiiteron. 

General advance, — At the time of closure of the blastopore 
the brain was already marked out into its three regions, and a 
lumen had developed in them. Shortly afterwards a lumen is 
seen extending through the whole length of the cerebro-spinal 
cord, and before the heart has begun to pulsate the hind brain 
has been further differentiated, in that the cerebellum has been 
fully separated off from the medulla oblongata. The nasal pits 
are now large and well defined. The inner lens of the auditory 
capsule has increased in size, become hollow, and simultaneously 
with the pulsation of the heart the otoliths make their ap- 
pearance. The lenses have become fully separated from the 
optic bulbs. The pigment-spots have assumed a stellate form. 
The first rudiments of lobes to form pectoral fins may be found 
just before the heart begins to pulsate. Generally also the tail 
has commenced its growth, and the first folding of the epiblast 
to form the caudal fin is an accompanying phenomenon. 

Sect. 4. From tJieFuUation of the Heart to the time of Matching. 

liver and Pancreas, — As the mesenteron increases in size a 
lumen arises throughout its course and extends quite into the head. 
At the beginning of the sixth day of development a ventral swelling 
makes its appearance in that part of the mesenteron lying be- 
tween the rudimentary pectoral fins — ^the first rudiment of the 
liver. This becomes more marked as the tail curves round the 
yolk, and about the end of the seventh or beginning of the 
eighth day, the liver presents a lobulated character. Before this 
time, however, another organ, the pancreas (fig. 23), makes its 
appearance on the dorsalside of the intestine, and slightly poste- 
rior to the origin of the liver. It appears soon after the liver 
Arises, and towards the end of the sixth day, as a pocket pushed 
x)ut from the mesenteron. The mesenteron, up to period of out- 
growth of the liver and pancreas, was straight, but increasing size 
of these two organs, as well as of the mesenteron itself, causfis 
the canal to take an S-shaped form, and this becomes still more 
involved as development proceeds. 

The proctodeum seems to arise rather late in development. I 
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have not been able to trace it through all its phases. A strand 
of cells extends from the point where the future anus will open, 
upwards and inwards to meet the mesenteron, and the proctodeum 
is probably invaginated along this short strand of cells, but no 
lumen is formed up to at least four days after hatching. The 
constriction in the alimentary canal which is shown in figs. 27 & 
29 is not, as might be at first supposed, evidence of the junction 
of the proctodeum and the mesenteron. It is in reality a fold in 
the mesenteron itself produced by a bending down of its apex 
in consequence of the development of the embryo, and is more 
marked in some individuals than in others. It perhaps may be 
said to mark off the cloacal part of the mesenteron. The mesen- 
teron, which has widened out up to the point where the liver 
arises, suddenly narrows, as seen in side view, and extends as a 
comparatively narrow tube into the region of the head. The 
changes which take place in the respiratory section of the mesen- 
teron are exceedingly difficult to follow in the living embryo, 
owing to its being curled up within the shell, and I propose to 
leave a discussion of this portion until I have made an investi- 
gation of stained specimens and sections. 

The invagination of the stomodeum does not seem to take place 
until after the embryo has left the shell. Three pairs of bran- 
chial clefts were observed on the eighth day. The first pair, the 
hyomandibulary is developed about the time the heart begins to 
pulsate. 

The heart has the simple form shown in fig. 21 when pulsation 
first begins, and the lumen is not very well marked. Its wider 
part indicates where the future venous end will be. Its develop- 
ment and separation of a ventricle will best be understood by a 
comparison of figs. 19-26. 

The eyeballs begin to be pigmented some hours before the 
first specimens of a batch are hatched, and those which are 
hatched out later have them fully and darkly pigmented before 
leaving the egg. 

After the blastopore has closed, the tail is developed as a free 
prolongation of the vertebral column ; and as soon as it has fairly 
left the yolk, the first folding of the epiblast to form the conti- 
nuous embryonal dorsal and ventral fin is to be seen. After the 
pulsation of the heart begins, the development of the tail is more 
rapid, and its gradual extension over the yolk will be easily fol. 
lowed by a comparisou of the accompanying figures, up to the 
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point where the apex is hidden in ordinary views behind the 
head. 

The areas where the embryonal pectoral fins are to develop are 
at first granular patches situated on each side about the level 
where the diverticulum of the liver arises. Within the area of 
each patch, a little later, a longitudinal ridge-like thickening of 
the epiblast is pushed out, which gradually extends into a fin. 
The ventral fins are formed in a similar manner somewhat later. 
The position of these fins, at first parallel to the notochord, after- 
wards at a considerable angle to it, wiU best be seen from the 
figures. After hatching, the bases of both pairs of fins are drawn 
down ventrally, and as the yolk-sac becomes absorbed, the fins 
lie closer to the body. 

No detailed observations have been made on the development 
of the excretory organs and genital ducts. The vesicle near the 
anus which develops into the urinary bladder (u.v,) was first 
noticed on the seventh day. Its appearance at time of hatching 
is shown in fig. 27, with the commencement of the Wolffian duct 
(w,d,) leading from it. 

The young fish generally begin to hatch out on the tenth day ; 
somewhat accelerated individuals and batches on the ninth, and 
slightly retarded ones not till the eleventh day. Toung fish of 
the same batch would continue to hatch out at intervals for two 
or three days afterwards. The young fish, for some hours after 
hatching, lies on its side, or more often quite on its back, but be- 
gins to right itself as the large yolk-sac is absorbed. The length 
of the newly hatched embryo is 3*5 millim. The mouth, which is 
only indicated by a slight depression in the newly hatched em- 
bryo, is well formed, and the jaws have a slight motion 24 hours 
afterwards, and by this time also the yolk-sac has become entirely 
absorbed. 

Although I have been able to keep some specimens a week after 
batching, further development was slight and probably abnormal, 
as I never succeeded in feeding any of the young fish. 



The egg of TracJiinus is about 1*32 millim. in diameter, and 
contains from 20 to 30 small oil-globules, thus differing from the 
majority of floating fish eggs hitherto described. 

In the unfertilized egg a vitelline membrane is easily distin- 
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guisliable, but afterwards this comes in close contact with the 
zona radiata, and often requires the action of reagents to show it 
properly. 

My observations appear to confirm those of Henneguy, that 
the invagiuation observed in optic section in the living egg is an 
inward folding of the lower layer cells of the epiblast, and that 
afterwards the alimentary tract is built up from this layer, to- 
gether with material derived from the intermediary layer. This 
point cannot, however, be settled definitely without a careful 
examination of sections of this stage. 

My observations confirm those of Ryder as to the nature 
and persistence of the segmentation-cavity, and in this respect 
pelagic teleostean eggs seem to differ from all others hitherto 
described. 

Although the heart appears early on the fourth day, its venous 
end remains closely applied to the vitellus up to several days after 
hatching, and I have not been able to find any vascular system 
either in the embryo or in the vitellus up to 14 or 15 days after 
development begins^ that is 4 or 5 days after hatching. In this 
respect the observations of Eyder and Kingsley and Conn agree 
with my own, although in non-pelagic teleostean eggs an elaborate 
circulatory system is developed both in the vitellus and in the 
embryo a considerable time before hatching. 

I have nothing new to record in the later stages of develop- 
ment. The liver and the pancreas arise as little pouches budded 
off from the mesenteron ; the proctodeum arises late, but is well 
formed at the time of hatching. The stomodeum does not appear 
to develop until the embryo has left the shell. The young fish 
usually hatch out on the tenth or eleventh day after impreg- 
nation, the early ones with little pigment on the eyes and body, 
the later ones with the pigment much more developed. 

DESCRIPTION OF THE PLATES. 
Lettering used throughout Plates. 



b, c, = breathing-chamber. 

A. = hypoblast 

b, = blastoderm. 
$. c. = segmentation caritj. 
6. f . = blastodermic rim. 

k. = keel. 



o. I. = optic lobes. 

a. s. = auditory sacs. 

k. V. = Kupffer's vesicle. 

b. p. = blastopore. 
h. = heart. 

#. «. = embryonic shield. 



Digitized by LjOOQ IC 



290 MB. G. BEOOK ON THE 



g, = oil-globules. 


m. b. = mid brain. 


v. = Titelline membrane. 


h, b. = hind brain. 


». z, = " nuclear zone " of Kupffer. 


c. = cerebellimi. 


n. = notocord. 


m. 0. = medulla oblongata. 


jj. <?. = pericardial sinus. 


p.g. = pinefd gland. 


/. = liyer. 


p. 8. = pigment-spots. 


z, r. = zona radiata. 


m, = mesenteron. 


y. = yolk. 


jp. = pancreas. 


p.v, = protovertebraB. 


n.p. = nasal pit. 


p.f. = pectoral fin. 


0. jp. = invagination for eye-lens. 


v. /. = ventral fin. 


u. V. = urinary vesicle. 


/. b, = fore brain. 


w, d. = Wolffian duct. 



Figures 1-9, 10, 12, 13, 15, 16, 19, 21-24 are views looking down on egg as 
floating freely, and, since animal pole is downwards, represent in all cases 
ventral surface of the blastodisk, embryo, &c., as seen through the transparent 
intervening yolk-mass. All the sketches are made from the living egg, and 
changes that might be attributed to death or to effect of reagents are completely 
excluded. 

In Plate III. the darker tint indicates blastodisk proper, and the pale tint 
shading off the intermediary layer. 

In Plate IV. medium tint indicates embryonal shield and structures formed 
from it, embryo proper being marked by a deeper tint, whilst a light tint washed 
over whole marks boundary and extension of the growing blastoderm. 

In Plates V. and VI. embryo proper and its parts are alone tinted ; whilst in 
fig. 27 extent of yolk-mass is shown by a darker tint. 

Plate in. 

Fig. 1. Formation of first furrow in the germinal disk. x26. 

2. Appearance when outline of first two cells is formed. X 26. 

2 a. Transverse section of above, showing that the first furrow penetrates 
the whole thickness of the germinal disk. X 26. 

3. First formation of the second furrow at right angles to the first. X 26. 

4. Completion of the four-cell stage with nuclei, x 26. 

5. Direction of the furrows which divide the four cells into eight x 26. 

6. Eight-cell stage after the nuclei have disappeared and the furrows com- 
menced which divide the disk into sixteen cells. X 26. 

7. Sixteen-cell stage, complete with nuclei. Outside the disk will be ob- 

served the collection of granules and free nuclei, in which the inter- 
mediary layer is developed, x 26. 

8. Later segmentation-stage, in which the blastoderm consists of more than 
one layer of cells, and aroimd the disk will be seen the first row of the 
intermediary layer cells formed by free cell-formation, x 26. 

0. A little later stage, in which three rows of cells have been formed in the 
intermediary layer; but the outlines of the oeUs are net distinguish- 
able, and the nuclei alone remain to mark the position of each cell. 
X26. 
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Plate IV. 

Fig. 9a. Side view of above, as seen floating at the surface of the water. X 26. 

10. Early stage of the invagination process, as seen from beneath : (a) the 

hickened part which forms the shield in which the keel is afterwards 
developed. X26. 

11. Side view of above. x26. 

12. Embryonic shield well advanced, and just before the keel begins to 

form as a faint longitudinal streak, x 26. 

13. Later stage, in which the anterior portion of the embryonic axis is 
defined, and the thickening for the optic lobes is seen. x26. 

(ar) Posterior end of embryo turned upwards to eye of observer. 

14. The blastoderm has here spread more than halfway over the yolk, and 
with it the segmentation-cavity is carried along. X 26. 

15. Embryo of third day, showing thickening where the auditory sacs will 

be formed. x26. 

16. Embryo later on third day, showing four protovertebrae. X 26. 

17. Embryo shortly before closure of blastopore. X26. 

18. Side view of part of fig. 17, showing the position of Kupffer's 
vesicle. X26. 

Plate V. 

Fig. 19. Embryo of fourth day, showing auditory sacs, heart, and 16 proto- 
vertebrsB. x26. 

20. Side view of preceding figure. X 26» 

21. Embryo of fifth day. X 26. 

22. Embryo of sixth day. x40. 

23. Embryo of seventh day. x40. 

24. Embryo of eighth day. X40. 

25. Appearance of the heart on the eighth day. 

26. Appearance of the heart on the tenth day. 

Plate VI. 

Pig. 27. Newly hatched embryo with pigment-spots accurately marked. x28. 

28. Ventral view of above, showing position of the pectoral and ventral 
fins, as seen through transparent yolk-sac. X 19. 

29. Embryo three days after hatching. x28. 

30. Dorsal view of above, showing change in position of the fins, and the 
further development of pigment. x55. 
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On a new Yarieiy (P) of Ohama, allied to the C. ardnella of 
LinnsBus. By Stlvabtus Haklet, r.L.S. 

[Bead 19tli June, 1884.] 

Among the many noyelties added to my collection from the shellB 
collected by Admiral Belcher, I descried two specimens which I 
then supposed to be forms of the West-Indian Ghama areinella^ 
Linn. Even now, after long observation, I hardly venture to 
pronounce them distinct. 

Yet, whether variety or species, they merit notice ; for although 
the typical form has been frec^uently and well delineated, I know 
no other original figure of this abnormal variety (?) since the days 
of Bonanni, who, in 1684, roughly yet characteristically por- 
trayed it in his ' Eecreatio mentis ' as from Brazil. It may be 
designated, then, O, ardnella^ var. Bonanni^ or 

C. BoNAifKi. — Testa Cfh. arcinellcd (Linn.) persimiKs, minor 
autem quamquam plus ponderosa ; costsB radiantes nodoso- 
dentatsB, hand aculeis longis spinos®, pauciores (circiter 8), 
latiores : intus purpurea. Long. 1 poll. 

Sahitat. Brazil ? Zanzibar ? Mus. Hanley. 

Its outline is much blunter and rounder than in the typical 
form, and its ribs do not exhibit those long spines which form so 
prominent a feature in that well-known shell. I recognize the 
long-lost form, so coarsely yet so adequately depicted by Bonanni 
in his * Eecreatio * (f. 386), copied by Lister (Hist. t. 365. lower 
f. 192) and Petiver (Pterig. pi. 15. f. 389). These figures were 
not originally cited by Lamarck himself as identical with the 
Chemnitzian G, arcinella (f. 522-3), but were referred to in the 
edition by Deshayes. 

The colour of both individuals was externally whitish ; neither 
of them displayed the yellow interior so frequent in the larger 
form ; the pustules on the lunule, moreover, seem larger than in 
the latter, which has usually 12 ribs. 

The smaller of my specimens was attached to a worn valve 
of an Area, that reminds me in its outline of the Peruvian 
G, hrevifrons, 

I have lately seen a specimen attached to a Pecti$ncului 
ascribed by Beeve to Zanzibar. 
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On Heterolepidotus grandis, a Fossil Fish from the Lias. 
By JiLMES W. Davis, P.L.S., P.G.S. 

[Bead 6th Noyember, 1884.] 

(Plate VII.) 

Genus Hetebolepidottjs, Egertan. 
Head large ; snout obtusely conical ; maxillary and mandibular 
bones straight ; teeth of various sizes, the larger ones strong and 
bluntly pointed, the smaller ones sharp and numerous ; gape 
wide ; pectoral and ventral fins large ; dorsal fins remote ; scales 
large, thick, and lustrous, more or less serrated on the posterior 
margins ; abdominal scales small and elongated ; tail broad, the 
upper lobe ridged, with strong fulcral scales. (JEgerton,) 

HeteBolepldottts gkandis, sp. nov. 

The fossil fish which serves as subject.f or the following descrip- 
tion is a remarkable specimen, measuring, 40 inches in length. 
Its bony structure is preserved and well exposed, whilst the 
scales, which are apparently thin, are preserved only in patches, 
principally on the anterior dorsal and ventral surfaces of the 
fish. The head is not well preserved \ its component bones are 
disturbed and dissociated. A mass of iron pyrites envelopes the 
bones of the vertebral column from its connexion with the head 
backwards as far as the anal fins, beyond which the vertebrae are 
well defined. 

The particulars following give the size and relative proportions 

of the fish : — 

Length • 40 inches. 

Depth behind the pectoral fin 8 „ 

Depth between the dorsal and ventral fins. 6 „ 

Depth at the base of the tail 3*5 „ 

Diameter between the extremities of the 

lobes of the tail 10*5 „ 

Length of the head 8 „ 

Occipnt to dorsal fin 11 »> 

Base of dorsal fin 5 >> 

Dorsal fin to base of caudal 10 „ 

Anterior of pectoral fin to ventral 12 „ 

Anterior of ventral fin to anal 6 „ 

Anterior of anal to base of caudal fin ... . 7 „ 

A comparison of these measurements with those given by Sir 
Philip Egerton (Memoirs of the Geological Survey, decade xiii. 
plate 8), in the description of Heterolepidotus latus, shows that 

21* 
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tbe latter was a fish considerably deeper in proportion to its 
length than the present one ; and whilst the form of this spe- 
cimen was slim and graceful, its fins are longer, more powerf^y 
developed for rapid motion than those of S. sauroides, Egert. (op. 
cit. pi. 2)\ The scales on the dorsal and median surfaces, repre- 
sented natural size on my Plate VII. fig. 2, are rhomboidal in 
outline : those on the ventral surface are larger and elongated^ 
gradually becoming still longer as they near the ventral line, 
where the scales are twice as long as broad. Tbe scales are thin 
and apparently flexible, which may account for their not being 
very extensively preserved. They are covered with small pustu- 
lations on a thin coating of ganoine. Thus, whilst the scales aie 
similar in form and possess the distinguishing characteristics 
of the Seterolepidoti, as defined by Sir P. Egerton, they differ 
in being very thin and pustulate. The exposed bones of the 
cranium are also covered with rugose pustulations on the sur- 
face of tbe ganoine. In some instances tbe pustules attain 
•1 inch in diameter. The remaining bones of the head are more 
or less smooth or striated. Tbe lower jaws are 5 inches in 
length, and a number of teeth are scattered about, some of them 
in small patches, indicating that they were closely aggregated on 
the surface of the jaws. Tbe teeth are small, about *! inch in 
length, conical and pointed. If tbe fish had a series of larger 
teeth, they have entirely disappeared. The external cranial 
plates are preserved, and the scapulo-coracoid arch supporting 
the large pectoral fins is strong and powerfully built. 

The anterior portion of the vertebral column is imfortunately 
enveloped in iron pyrites ; the posterior part, behind the aual fin 
to the base of the caudal, consists of about 20 vertebrse ; the 
termination of the column, composed of an additional 9 vertebwe, 
is deflected so as to enter the upper lobe of the tail, the latter 
having a decidedly heterocercal form. The lower lobe consists 
of 16 rays, which are attached to the under surface of the ver- 
tebr© by a number of broad, somewhat spatulate and flattened, 
hsBmal spines, expanding so as to form a rounded termination for 
articulation with a second series of intermediate bones, to which 
the fin-rays are attached. The latter consist of a series of 
jointed ossicles ; the longest rays are 6*5 inches in length, and 
repeatedly dichotomize. The lower margin of the tail is fur- 
nished with a long series oi imbricating fulcral rays. Sur^ 
rounding> and attached to the caudal vertebrie, of which nine 
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aseend almost at right angles into the upper lobe of the tail, 
there are ossicles intermediate between the yertebrsB and the fin- 
rays. They are smaller in size than those of the lower lobe, and 
extend not only from the ventral but also from the dorsal sur- 
face of the vertebrae. The outer fin-rays, springing from the 
extremity of the vertebral column, are the strongest and attain a 
length of over 6 inches ; about 1*5 inch at the base is solid, the 
remaining portion being composed of articulations, jointed at 
very short intervals and divided repeatedly into divfuricating 
branches. The dorsal margin of the fin is strengthened by a 
series of ftilcral rays, much larger and stronger than those of the 
lower lobe. They spring from the series of ossicles attached to 
the neural surface of the vertebrae already mentioned, and form a 
strong support to the long fin-rays extending from the termina- 
tion of the bony axis of the body. The f ulcral ray forming the 
base of the series is 1*3 inch in length ; that portion of it im- 
bedded in the integuments of the fish is divided into five prong- 
like rootlets, the outermost nearly half an inch apart. The suc- 
ceeding fulcra are longer and narrower ; and beyond these they 
gradually decrease in size. The whole fin possesses characteristics 
indicating great power combined with the utmost pliability. 

He dorsal and anal fins are supported by strong neural and 
hsDmal spines attached to the vertebrae. Between these and the 
fin-rays are, respectively, the intemeural and interhaemal spines. 
The interspinous bones supporting the dorsal fin are about 
1*5 inch in length, pointed at the lower extremity, the upper one 
enlarged and rounded, with a cup-like extremity, to form an 
articulated base of attachment for the fin-rays. The latter are 
round at the base, fitting to the interspinous bones ; the ray for 
a length of 1*5 inch is undivided; it has a somewhat sigmoidal 
curvature, and is about 'IS inch in diameter. Between the prin- 
cipal rays are others of the same length but much thinner. 
Springing from the posterior surface of the base of one ray, they 
approach, and appear to have been attached to, the upper anterior 
extremity of the next. The upper extremity of the major fin-rays 
is enlarged and immediately bifurcates, the bifurcations redividing 
as in the caudal fin. The subdivisions of the fin-rays are jointed 
in a similar manner to those of the caudal fin. The dorsal fin is 
composed of 18 fin-rays besides the smaller intermediate ones, 
and when perfect would be fully 6 inches in greatest altitude. 
The anterior margin is strengthened by a series of imbricating 
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fulcral spines. The anal fin is not well preserved, but sufficient 
remains to indicate tliat it was a strongly built and powerful 
fin. 

Tbe ventral fin is situated opposite to the dorsaL It was sup- 
ported by a large pubic bone, apart of which is preserved attached 
to the base of the fin. The exact number of rajs is not dearty 
defined. They are strongest on the outer or anterior portion 
of the fin, and gradually assume smaller proportions backwsKrds. 
Tbe anterior ray was probably 4*6 incbes in lengtb ; nearly half 
the length is unjointed ; beyond, it is divided by numerous arti- 
culations and becomes rapidly divided into numerous filamentous 
branches. The anterior margin of the fin is strengthened by 
numerous imbricating fulcral rays, averaging '6 inch in length, 
and extending 3 inches from the base ; they are round in section, 
and being considerably less in diameter than the fin-ray they 
cluster round it, grouped in a more or less semicircular manner. 

The pectoral fin is composed of 24 rays. The anterior ones 
are 8 inches in length, remarkably strong, and attached by a 
peculiar articulation to the shouldei^girdle. The anterior rays 
of this fin are represented, natural size, by the drawing on 
Plate VII. fig. 3; and a reference to the figure will explain, 
better than words, the form of the joint. The three anterior rays 
are attached by a kind of ball-and-socket joint to a projection of 
the scapular portion of the shoulder-girdle, a second portion of 
which, or bones in connexion with it, which may be the equivalents 
of the carpal bones of the bony fishes, descends towards the 
posterior portion of the' fin and supports the remaining fin-rays. 
The fin-rays are simple and undivided to one third their length 
from the base, beyond which they are articulated and dichotomize 
repeatedly. A number of small imbricated rays are attached to 
the anterior fin-rays ; compared, however, with those of the other 
fins they are small and inconspicuous. 

The genus Heterolepidotus was instituted by Sir Philip 
Egerton for the reception of fishes in many respects closely 
related to Lepidotus, Ag., but differing from that genus in their 
dentition, and more especially in the form and arrangement of 
the scales of tbe body. In Lepidotm the scales are uniform in 
size over the whole surface of the body ; but in JSeterolepidottu 
the scales on the ventral and abdominal surfaces of the body are 
greatly elongated and much resemble the long and narrow scales 
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of Eugna(hu9 on the same region of its body. The teeth of 
Zeptdotus are of two kinds — obtusely pointed and uniform in size 
in the jaws, or rounded and palatal like those of the Fyenodonts ; 
in the genus now considered the teeth are numerous, pointed, and 
may vary in size. The specimen described aboye agrees with 
Egerton's definition of the genus Seterolepidotus in possessing 
elongated scales on the ventral region of the body and in having 
sharply pointed teeth, but in this specimen the teeth appear to 
have been uniform in size, and in this respect it differs from either 
of the two species described in the 13th decade of the Memoirs 
of the Geological Survey. The scales also, whilst conforming to 
the generic requirements, jare thin and pustulate and devoid of 
serrations on their posterior margin, whereas in those already 
described the scales are thickly coated with ganoine and have the 
margins serrated. In form this example is more nearly related 
to the slim S, sauroides from Barrow-on-Soar than to the thick- 
bodied S, latus of Lyme Eegis. The bony skeleton of the spe- 
cimen now described is more satisfactorily exhibited than has 
perhaps previously happened, and it exposes some points of con- 
siderable interest ; amongst others, the attachment of the dorsal 
and anal fins, with the series of well-developed interspinous 
bones, the peculiar arrangement of the articular apparatus of 
the pectoral fins, and the heterocercal form of the tail. Sir 
P. Egerton considered that the caudaJ fin of the Heterolepidoti 
was of strictly homocercal form ; but it is evident from this spe- 
cimen that the fin-rays are wholly supported from the hsBmal 
surface of the spine, and that only the fulcra! plates are supported 
from the neural — an arrangement which is the same as that in the 
living Lepidosteus, though the form of the tail in the latter is 
externally diphycercal, whilst that now described is deeply forked. 

Whilst it is evident that in many particulars the specimen now 
described does not clearly coincide with the characters of the 
genus Heterolepidoius as defined by Egerton, it is nevertheless 
undesirable to multiply genera, and it is proposed to include this 
species in the genus Seterolepidotus, with the specific appellation 
oi grandis. 

The figure of the specimen has been reduced to one third the 
size of the original by Mr. Henry Sykes, to whom I am much 
indebted for the careful and admirable manner in which the 
drawing has been rendered. 

Formation and Locality, Lias : Lyme Begis. 
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DESOBIPTION OF PLATE VH. 

Fig. 1. Heterolepidotus grandUt Dayis, one third nat. sixe. 

Fig. 2. Scales, natural size. 

Fig. 8. Anterior fin-ray of the pectoral fin, natural sise. 



On some Points in the Development of MoteUa mustelay Jj. . 
By Gbobge Bboob, P.L.S. 

[Bead 6th Noyember, 1881] 
(Plates VUL-X) 

The eggs of Jf. mustela which I have been enabled to study 
were deposited in my aquarium during the months of May and 
June. They belong to the pelagic group of Teleostean eggs, and 
have usually one large oil-globule which keeps them floating on 
the surface of the water, although in a few cases I have found a 
cluster of from two to eight, or even more. These, however, 
were abnormal forms. Dr. Day, in his * Pishes of Great Britain 
and Ireland,' i. p. 315, quotes from the * Zoologist,' 1879, p. 476, 
the following words of Cornish : — " The nest wherein the spawn 
is deposited is invariably formed of the Common Coralline, 
Corallina officinalis^ thrust into some cavity or crevice of a rock 
close to low-water mark." There must surely be some error 
in this observation, as it is manifestly entirely contrary to the 
nature of a pelagic egg to be retained in a nest. The eggs of 
all the other GhididsB^ so far as known, are pelagic, so that there 
is nothing exceptional in those of Motella being so. 

The eggs are somewhat oval in shape, and are not all of equal 
size. The length of the longer axis varies from '655 miUim. to 
*731 miUim., and that of the shorter axis from *640 millim. to 
r7l6 millim. The shape, however, seems to vary considerably. 
Many are almost globular; and the oval shape seems often to be 
produced by three or four eggs touching one another. The 
slightest pressure alters the shape of the Qgg in this species, a 
feature which I have never observed in the egg of Trachinut. 
In normal eggs the single oil-globule is usually about '11 millim. 
in diameter. In those eggs with more than one oil-globule there 
is usually about the same volume of oil as in the large siogle 
globule, but divided into larger or smaller globules, according 
to the number. A batch of eggs which were laid on the 28th of 
May had the majority of the eggs with more than one oil-globule, 
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and curiouslj enough the eggs of this batch showed more irre- 
gularities in the early stages of development than any others 
that were observed. In any ease eggs with a number of oil- 
globules either developed so irregularly as to die before hatching 
out, OP the small oil-globules gradually coalesced to form one 
large one before the embryo left the shell. There was no ex- 
ception to this rule, so that directly or indirectly an abnormal 
development of the oil-globules has its influence on the develop- 
ment of the embryo. 

The earliest stage observed was that in which the disk is 
divided into sixteen cells. At this time the disk is oval in shape 
and measures about '457 millim. by '381 millim. ; but these 
measurements are only approximate, as the form and size of the 
disk varies considerably in different eggs. Sometimes in this 
stage, at others not until the thirty-two cell stage, the disk 
becomes somewhat square in outline, and then measures '441 
millim. in diameter. The disk is then somewhat concave beneath, 
and its position is as usual a little eccentric. The disk then, with 
increasing cell-division, becomes more and more rounded in out- 
line until about five hours after formation of sixteen-cell stage it 
has the appearance shown in section in fig. 1. Here the epi- 
dermal layer of the epiblast is well defined, and the surface of 
the disk lying on the yolk is perfectly flat. 

It is about, or a little earlier than, this stage that the first 
collections of granules and nuclei are observed to form the 
periblast (Agassiz and Whitman *) =^ar«ft/a«^ of Klein t. In 
this respect the egg of Motella differs considerably from that of 
Trachinus. In the latter a minute collection of granules is to 
be found around the disk, even in the two-cell stage, that is to 
say on the completion of the first segmentation-process. These 
granules increase in size and number with each segmentation- 
process, until in the sixteen-cell stage they form quite a striking 
feature of the egg, as shown in plate 3. fig. 7 (Linn. Soc. Joum. 
Zool. vol. xviii.) . In Motella no such gradual development occurs ; 
and it is not until the segmenting disk presents the characteristic 
morula appearance that the first granules are observed. Again, 
in Trachinus the first row of cells forming the periblast is 
always uniform and complete before any cells of the second row 
are formed ; whereas in Motella it is quite usual to find parts of 
a second and third row in their places before the first row is 

* Proa Amer. Acad. Arte and Soiences, xx. (1884). 
t Quart. Journ. Micr. Sd. xvi. (1876). 
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completed. The nuclei in the periblast of MoteUa are also con- 
siderably larger in proportion to the size of the cell than is the 
case in Trachinus. 

The exact nature of tbe so-called invagination-process to form 
the hypoblast was not observed, but an optical section taken 
when this process was well advanced would seem to confirm my 
views of the origin of the hypoblast in Trachinus, Kgore 2 re- 
presents a surface view of this stage, and fig. 2 a the same aa 
seen in section. My opinion at present is that the cells of the 
periblast are pushed under the germinal disk until they cover 
the whole floor of the segmentation-cavity, and that cells ab- 
sorbed from this layer and free cells from the yolk contribute to 
a very great extent to build up the invaginated layer, if indeed 
it is not at first formed entirely from these sources. I have dis- 
cussed this question more fully in a paper on the " Origin of the 
Hypoblast " (Quart. Joum. of Micros. Sci. Jan. 1885, p. 29), and 
it will be useless to renew the discussion here. The cells of the 
new layer in Motella are, however, so much larger than is usual 
in Teleostean ova that their exact position is easily made out ; and 
to my mind it seems impossible to maintain that cells so large 
and well-defined in outline could be formed by an involution and 
budding of the tiny cells of the germinal disk, which, under a 
magnifying power of 100 diameters, are scarcely distinguishable. 

The cells in the segregated hypoblast in fig. 2 are very distinct 
and quite sharply defined in outline, while with the same magni- 
fying power in Trachinus these cells are indistinguishable. The 
embryoDic shield at this stage is also larger in proportion to the 
size of the egg than that of Trachinus ; and when the embryo 
begins to make its appearance, this shield occupies the greater 
portion of a surface view of the egg. Before the keel can be 
made out, the cells in the centre of the shield become smaller and 
smaller, until, as shown in fig. 3, they can scarcely be made out 
with an amplification of 50 diameters. It is quite evident at a 
very early stage that the young Motella embryo will be very 
long and narrow, and before the appearance of Kupffer*s vesicle 
it occupies half the circumference of the egg. I have nothing 
new to report in the early development of the embryo, but it will 
be interesting to compare the times at which the different organs 
appear with those of Trachinus. For instance, Kupffer's vesicle, 
which in Trachinus appears before any protovertebrsB are formed, 
and long before the closure of the blastopore, does not make its 
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appearance in Motella until at or after the closure of the blasto* 
pore, and at a time when there are at least six or eight proto- 
yertebrsB. The yesicle itself is also diiSerently constituted. In 
Traehinus it consistB of a large single amber-tinted body, which 
is quite transparent and shows no cell-structure with a magnify- 
ing power of 100 diameters ; whereas in Motella it consists of a 
solid mass of rounded cells which increases in size with the for- 
mation of the intestine, and gradually disappears again as the 
latter is pushed backwards towards the tail. In Traehinus 
Kupffer's vesicle disappears before the tail begins to grow free 
from the yolk, and also before the heart begins to pulsate ; while 
in Motella the tail has grown free some distance and got a curious 
twist in it (fig. 6) before the vesicle disappears. In Motella also 
the tail grows as a free prolongation for some time before the 
heart begins to pulsate. The first formation of the heart and 
alimentary tract takes place in Traehinus at the time of the 
closure of the blastopore, and when Kupffer's vesicle is in- 
creasing in size. In Motella they do not arise until the blasto- 
pore has been closed some time, and Kupffer's vesicle has passed 
its maximum development. Early on the third day the embryo 
presents the appearance shown in fig. 5. The part of the yolk 
immediately under the head then contracts, and during the next 
twenty-four hours the boundary of the existing cavity is pushed 
back so as to enclose the space in which the heart is formed, as 
shown in fig. 6. Early on the fourth day it was noticed that the 
oil-globule in all eggs had an investing membrane binding it to 
the yolk. This probably consists of hypoblast, and was left 
behind with the advance of the blastodermic rim over the yolk, 
as suggested by Eyder. On the fifth day the membrane in- 
vesting the oil- globule contains from two to five pigment-spots. 
The embryos hatch out from 5 J to 6 days after fertilization 
under the following conditions of temperature. The tempera- 
ture of the water in the tanks varied during the six days from 
66°'6 P. to 61®*3, but during the daytime the temperature of the 
water in which the eggs were developing would usually rise to 
60°, or even 62°, and then gradually sink again during the night 
to that of the water in the tanks. A ventral view of the^ newly- 
hatched fish is shown in fig. 7, and a side view in fig. 7 a ; soon 
after hatching, however, the continuous embryonic fin expands 
dorsally and ventrally, as shown by the dotted lines in fig. 7 a. 
A comparison of these figures with those of the newly-hatched 
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embryo of Traehinw (Linn. Soc. Joum. Zool. vol. xviii. pi, 6. 
figs. 27 and 28), shows at once that the Motella embryo is not so 
advanced in development as that of Trachinus. This of conrse 
might be expected from the earlier period at which it hatches. 
The head is strangely backward in development in the newly- 
hatched fish, and, as we shall see, presents very curious features 
during its later modifications. The thickening for the ventral 
fins is only just visible, as will be seen in fig. 7. It is about 
this time that the air-bladder is budded off from the respiratory 
section of the alimentary tract just in front of the liver. It 
does not, however, become very distinct until the body becomes 
more thickly pigmented, when it is easily seen as a clear space 
surrounded by pigment. The embryo in this stage measures 
2*25 millim. long by 65 millim. deep. At the time of hatching 
there is little pigment on the body, but this is quickly deposited, 
until when two days old there is so much pigment about the 
jaws and mesenteron as to make further development difficult to 
follow. Pigures 8 and 8a give ventral and lateral views of the 
embryo, about forty hours later than fig. 7. The yolk-sac has 
been considerably absorbed, leaving the heart in a large peri- 
cardiac cavity, the remains of the segmentation-cavity, which 
persists so long as any yolk is left. The ventral fins have grown 
considerably, and are now nearly as large as the pectoral. The 
principal changes, however, are in the head. The brain-lobes 
have increased very considerably in size, are well marked out 
for the first time on a lateral view, the cerebellum has now been 
segmented off, and the medulla oblongata is very much increased 
in bulk. Changes now take place in the head which are difficult 
to follow ; and further work on this point is necessary in order to 
understand them properly. The dorsal portion of the head grows 
much more rapidly than the ventral portion up to a certain point. 
The result is that a cranial flexure is produced which is different 
from anything I have observed in other Teleosteans, and is in 
some respects comparable with the early embryonic condition of 
Elasmobranchs. In the latter, it is true that the characteristic 
feature of this flexure is that the mid brain is pushed forward 
until it forms the most prominent part of the body, and is in 
fact, for the time being, the termination of the body-axis. In 
Elasmobranchs, however, the mouth is situated ventrally in the 
adult, BO that the embryonic mouth and brain have not again to 
change their relative position, as would be the case in a Teleostean 
with an embryonic cranial flexure. In Motella the mid brain can 
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scarcely be said to be anterior to tbe fore brain ; but, as will be 
seen from figures 9 and 10, it occupies a position quite as promi- 
nent. The truth is, that the brain develops very rapidly, while 
the jaws remain comparatively undeveloped, so that the fore brain 
is pushed forwards and downwards until the mid brain lies com- 
pletely over it. Another consequence of this rapid growth is 
that the mouth takes up a temporary ventral position (figs. 9 & 
10). At this time the mouth is only slightly open, and the lower 
jaw is not so prominent as the upper one. Their relative position 
will easily be understood by reference to fig. 9 a. When, how- 
ever, the brain has reached its maximum development, the ventral 
portion of the head begins to play its part, and the cranial axis 
is gradually pushed back into its normal position as the lower 
jaw increases in size. This time the greatest development is on 
the extreme ventral surface, and the lower jaw now outstrips the 
upper one in dimensions. The time occupied by all these changes 
is from 6 to 6| days, and their course will easily be followed by 
a comparison of figs, 7 to 14. 

About a day after hatching, a small clear vesicle arises in the 
immediate vicinity of the liver, which is probably the gall- 
bladder. This vesicle remained transparent as long as the young 
fish lived. In Gyclopterus lum^us, however, I have observed a 
similar gland, which gradually becomes filled with a bright green 
fluid, seen at a glance in the living embryo. As is usual with 
pelagic fish-eggs, there is no circulation either embryonic or 
vitelline in Motella before hatching, nor, indeed, for some days 
afterwards. Erom six to seven days after hatching a rudimentary 
circulation was observed, but it was very faint, and no vessels 
were properly formed. Soon afterwards the young fish died, so 
that I have no reliable data on this point. The arrangement of 
the vessels in the early circulation of Teleostean embryos seems 
to vary very much in diff*erent forms that have been studied; and 
so far as I am aware no thorough comparative study of this de- 
velopment has yet been made. In Oyclopterua I have found an 
arrangement diJOTering in many important points from other forms 
already described, and Motella seems to have something in com- 
mon with Oyclopterus, There is, first of all, an aortic circula- 
tion pushed backwards as far as the anus, and the corpuscles 
return in a lower area of the same tissue before the vessels them- 
selves are formed. Erom this system a branch is given off near 
the constriction in the intestine, which soon bifurcates, sending a 
branch backwards to the anal gut, and a branch forwards to the 
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heart. It is thia lower return branch to the heart which would 
seem to be the homologue of the large vessel in Oyolopterus^ which 
distributes the blood around the yolk before it is again collected in 
the heart. In Motetla^ also, this vessel passes over what is left of 
the yolk on its way to the heart. Further work, however, is needed 
on this point before any true analogy can be established. 

During the first few days of the embryo's free existence, the 
pectoral fns far outstrip the ventrals in dimensions. A refer- 
ence to fig. 11 shows the pectoraLs as large, flat, leaf-like expan- 
sions, while the ventrals are thick and short, with an undulating 
margin, and are deeply pigmented. 

Agassiz Q' On the young stages of some Osseous Fishes,*' part 
iii., Proc. Amer. Acad, of Arts and Sciences, new series, vol. ix. 
1882) expresses a doubt whether the young stages which he 
has figured as MoteUa argentea belong to that genus, and are not 
rather the young of Onu8, in which the ventrals are developed 
to an extraordinary degree in the young, reminding one of the 
specialized development in Flying-Fishes. I am not aware 
whether Agassiz's figures have since been identified ; but if they 
really represent Motella, it is easy to see how the ventral fin, as 
represented in my fig. 11, could be developed so as to agree 
with Agassiz's pi. vii. fig. 1. 

There appears to be one point in which the GFadid® differ in 
their development firom all other Teleosteans of which the deve- 
lopment is known, and that is the late period at which the anus 
opens externally on the ventral surface. The exact time at which 
this takes place is not known. Byder figures the young of the 
Cod 7 days after hatching (" Contrib. to the Embryog. of Osseous 
Fishes : " Eeport of the Commissioner of Fish and Fisheries 
for 1882. Washington, 1884, pi. xii.), with the intestine and 
anal gut having no opening extemaUy ; and in the oldest embryos 
I have had of Motella (t. e, 6|-7 days after hatching) I have 
found the same to be the case. It would appear, then, as if the 
yo\tn.g GadidsB were not in a position to take solid food at nearly 
so early a period in their development as is usually the case with 
Teleostean embryos. 

There is another point which is worthy of notice in the deve- 
lopment of pelagic ova, namely the length of time which the 
embryo spends uoithin the egg. The following is a list of 
the principal species of pelagic eggs observed, where the observers 
state the time of hatching : — 
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JuU% vulgaris (Hoffmann) : 52 iiours. 

ScorpcBna porous (Hoffmann) : 58 hours. 

SeorpcBna scrofula (Hoffmann) : 58 hours. 

Merarfer acus (Hoffmann) : probably 58-60 hours. 

Spanish Mackerel (Ejder) : 24 hours, some even 20 hours ; 
and, if temperature unusually low, 36 hours. 

Codfish (Eyder) : 20 days (38° F.) ; has been known to hatch 
in 13 days (45° F.). 

Codfish (Sars) : 16 days ; 18 days at very low temperature. 

CwMier {Ctenolahrus caruleus) (Kingsley and Conn) : 2 days. 

Fierasfer acus (Emery) : 3rd day. 

Cunner and others (Agassiz and Whitman) : 50 hours. 

Fseudorhomhus ohlongus (Agassiz and Whitman) : 40 hours. 

Trachinus vipera (Brook) : 10th day, 58° F. 

Motella mustela (Brook) : 6th day, 55°-60'* F. 

It will be noticed that the embryos in the above list hatch out 
at a time varying from 20 hours to 20 days. The question is, 
how far this disparity is a natural feature of the egg, and how 
far it depends on temperature. I have already called atteiition 
to the varying period at which the embryos of Trachinus hatch 
out according to the temperature ; and there is no doubt that 
within certain bounds a higher or lower temperature will propor- 
tionately accelerate or retard the development of this species. 
Unfortunately we have no details of the temperature at which 
most of the observations were made. The species mentioned by 
Hoffmann * were studied at Naples in the spring and summer, 
when the temperature of the surface of the sea would be very 
high, and thus far the short time taken to hatch out may in part 
be accounted for. Eyder's observations t on the Spanish Mackerel 
would also be carried on at a high temperature, but even taking 
that into consideration, the development is remarkably rapid. 
The same may be said of the observations of Eingsley and Conn^, 
and Agassiz and Whitman §. The Codfish spawns in the winter 
time ; and we notice at once the much greater time spent by the 
embryo within the egg, and also that to some extent the date of 
hatching depends on the temperature. In some of the non- 
pelagic eggs laid in the winter, such as the Trout and Salmon, a 

* Ntttourk. Yerh. d. koninkL Ak. Amsterdam, zxi. (1881). 

t BolL U. a Fiah. Oomm. i. (1881). 

I Men. BoBt Soe. Keft. Hist, iii (1883). 

§ Proc. Amer. Acad, of Arts and Sdenoes, xx. (1884). 
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sudden rise of temperature will often kill the eggs ; and it is a 
fact well known to pisciculturists that a greater percentage of 
the ova of these forms is hatched out successfully when the tern- 
perature is kept low. 

Qow &r, then, a summer-breeding fish requires a high tem- 
perature and a winter-breeding fish a low one depends doubtless 
on features which have been adopted owing to the influence of 
the environment. There is still, however, a certain range of 
temperature to which each developing embryo can accommodate 
itself according to its kind ; and I cannot help thinking that until 
we know more of the influence of this varying range, we shaU 
not be able to compare satisfactorily the development of one fish 
with another. 

DBSOEIPTION OF THE PLATES. 
Lettering used tkraughout the Plates. 



0, = arohiblast 

0. «. = auditoiy saos. 
b, = dear glandular body (pro- 
bably the gall-bladder), referred 
to in text, p. 303. 

b, c, = breathing-chamber. 
hr, = branchial archee. 

0. =: oerebellum. 

cc, = loose cells and nudei lying 
on the floor of the segmentation- 
cavity. 

0. f, = caudal portion of the con- 
tinuous embryonal fin. 

e. «. = embryonal shield. 
/. i. = fore brain. 
A. = heart. 

hy, = hypoblast (true) or secon- 
dary entoderm. 
h. b, = hind brain. 
K, V. = Kupflfer's veside. 

1, = liver. 

1, y. = lower jaw. 
m. = mouth. 

mab, = mesoblast or mesoderm. 
m. b. =: mid brain. 



mn, = mesenteron. 
m, o, = medulla oblongata. 

n. = notocord. 
n. p. = nasal pit. 
0. g, = oil-globule. 
opt, = optic lobes. 

p, = periblast (parablast) or 

nudear xone. 
p, a. = pericardial sinus. 
p. e, = primary entoderm or hypo- 
blast. 
p,f. = pectoral fin. 
p, 8. = pigment-spots. 
p.v, = protoyertebrte. 
pg. = pyloric constriction of the 

intestine. 
8, b. = swim-bladder. 
8. c. = segmentation-cavity (both 

before and after its extension 

around the yolk). 
u, V. = urinary veside. 
U.J, = upper jaw. 
V, /. = ventral fin, 

g, = yolk. 
g, r. = sona radiata. 



The forming cartilages of the jaws are shown as dotted tissue in figs. 9,9 a, 
10, & 11. 

The details of the alimentary tract are more hidden by pigment than is shown 
in figs. 10 & 11. 

The direction of the circulation is indicated by arrow-heads in fig. 13. 
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PlatbVIIL 

Fig. 1. Optical section of the whole egg on the first day, showing segmenta- 
tion-mass, with the epidermic layer of the epiblast already differen- 
tiated, and the periblast around the rim of the disk. 

2. Surface view of egg (as floating) just over one day old, showing cell- 
formation in the embryonal shield. 

2 a. Optical section of same stage, showing formation of the hypoblast 

and free cells in the yolk and on the floor of the segmentation- 
cavity. 

3. View of the embryonal shield 6 hours later than fig. 2, showing first 
formation of the embryo. 

3 a. Optical section of fig. 3, showing the notochord. 

4. Surface view of the embryo 5 hours later than fig. 3. 

5. Surface view of embryo about 12 hours later than fig. 4 (early on third 
day). 

5 a. Caudal end of embryo in fig. 5, enlarged to show the caudal plate 
(Ryder), and the structure of Kupffer s vesicle. 

6. View of embryo as floatincr early on 4th day, and 24 hours later than 
fig. 5. 

Plate IX. 

Fig. 7. Ventral view of newly hatched embryo. 

7 a. Side view of same embryo. Dotted line shows the extension of the 

embryonal fin some hours after hatching. 

8. Ventral view of young fish 1^ day old. 

8 a. Side view of same stage. 

9. Head of young fish 2 days after hatching, showing the cranial flexure 
and the ventral position of the mouth. 

9 a. Ventral view of the head in same stage, showing the mouth and the 

arrangement of the bony plates. 

Plate X. 

Fig. 10. Anterior portion of a young fish 2^ days old, showing arrangement of 
pigment and the further development of the cranial flexure. 
10 a. Dorsal view of same stage. 

11. Anterior end of a young fish A\ days old, showing further develop- 
ment of the jaws. 

12. Anterior end of a young figh 6^ days old, showing the change in the 
relative position of the train brought about by the rapid development 
of the jaws. 

13. Portion of young fish 6^ days old, showing rudiments of circulation. 

14. Dorsal view of anterior portion of young fish in same stage. 
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Belationship of the IncUan and AMcan Freshwater Eisli- 
Faunas. By Fbancis Dat, F.L.S. 

[Bead 4th Deoember, 1884.] 

Amono the many interesting problems in Zoology, few exceed 
that of tlie Oeographical Distribution of Animals, in whicb 
tbe freshwater fish -fauna bolds no inconspicuous place. It is 
therefore highly advisable that when discussing such a question, 
facts should be first ascertained, and theories be founded on them, 
for if the former are not quite accurate, the latter may be untenable. 

During the years 1877, 1878, and 1879, 1 had the honour of 
reading three papers before this Society on " The Geographical 
Distribution of the Freshwater Fishes of India," deduced from 
personal researches into the fish-fauna of that empire. I com- 
pared that fauna with the African and that of the Malay Archi- 
pelago, and these papers were published in the Journal of this 
Society *. All the species alluded to with their local distribution 
will also be f oimd in my * Fishes of India,' which was published in 
four parts at the following dates : — Part I. August 1876, Part H 
August 1876, Part HI. August 1877, and Part IV. August 1878. 

In 1880, about October, Dr. Giinther brought out his * Intro- 
duction to the Study of Fishes,' wherein he adduces a difierent 
statement of facts, to a great extent due to his examining groups 
instead of genera and species, and consequently arrives at widely 
different conclusions from mine ; but it would seem to me possible 
that, owing to some oversight, he has omitted whole genera from 
his list of Indian freshwater forms, and likewise misplaced marine 
ones to among such as belong to the freshwater. That he had not 
even referred to my * Fishes of India ' is evident, for he remarks 
(I. c. 1880, p. 30) that it " contains an account of the freshwater 
and marine species, and is not yet complete,*' whereas the entire 
work had been published by August 1878 1- 

I think, from a close examination of his figures, that I am 
correct in asserting that his tables are compiled from the species 
enumerated in the * Catalogue of Fishes in the British Museum,' 
to which are added those subsequently admitted into the * Zoo* 

* Part I. Acanthopterygii, vol. xui. p. 138, Feb. 28th, 1877 ; Part Ih 
Silwida, l.c, p. 338, Aug. 20lli, 1877; and Oonolusion, vol. xiv. p. 543, April 23rd, 
1879. 

t See also *Encyclop. Brit.,' art. Fish, xii. p. 636, wherein Dr. Gunther haf 
reiterated his statement, but in a different way. 
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logical Eecord,' unlees in some instances of a few species, whicli, 
having obtained access into the latter publication, have not been 
counted in the enumeration in the ' Introduction to the Study of 
Fishes,' or else it may be that some of the species in the * Cata- 
logue ' have been suppressed owing to further research *. 

Up to the present my time has been so occupied that I have been 
unable to analyze the two statements, a very necessary work if 
it is desired to know whether any, and if so where, the difference 
lies. To the remarks I made in the Society's Journal I have 
nothing to add, so in this paper shall simply refer to them. 
" India " in my paper only including •* India, Burma, and Ceylon," 
whereas the ^* Indian region** of Dr. Giinther includes "Asia 
south of the Himalayas and the Yang-tse-kiang, and the islands 
to the west of "Wallace's Line." As I found in India proper 19 
genera of Acanthopterygian fishes, whereas Dr. Gunther only 
admits 16 genera in his larger " Indian region," of which mine 
forms merely a little more than half, there must exist some 
great error on one side or the other. 

I will first consider what is a freshwater fish ? A reply to such 
a question would appear to be easy. If a fish lives entirely in 
fresh water, rears its young there, and never descends to the sea, 
such surely would constitute a strictly freshwater form, as several 
species of Ambassis, Gobies as Gohius gvuris^ Mullets as Mugil 
easeasia — ^forms entirely omitted from Dr. Giinther's list, although, 
if his Catalogue is referred to, it will be found that he defines 
the genus Ambassis as " small fishes living in the fresh and 
brackish waters, and in the seas of the Indian region " (i. p. 222), 
and he restricts some entirely to fresh waters. As regards the 
genus Gohius, their habitat in the Catalogue (vol. iii. p. 5) is 
given as " found on all the coasts of the temperate and tropical 
regions, many species entering fresh waters, and some entirely 
confined to them ;" and although Gohius giuris (I, c, p. 22) is 

^ Dr. Gimther (Introd. Study of Fishes, p. 226) obeerres, with reference to 
relations of the Indian region in freshwater fishes to that of the Tropical 
Pacific, that the following must have immigrated from the former into the 
latter — " Lates calcarifer, a^edeB of Dules^ Plotosus anguillaris" and "species of 
Jrius" He continues, " All these fishes must haye migrated bj the sea ; a 
supposition which is supported by what we know of their habits.*' If he had 
continued that all these forms are marine and not belonging to a freshwater 
fauna, he would have been correct in the observation, and made the reader, who 
has not been in the east, more readily understand why it was they should have 
oome by the sea. 

22* 
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stated to be "found on all the Indian coasts, entering fi^h 
waters," it is very doubtful wbether more than one species 
are not included under this head. I found this fish through- 
out the freshwater regions I examined, from the Punjab to 
Cape Comorin, from Sind to the eastern extremity of Burma, and 
even some way up the Himalayas, Hying and breeding in fresh 
water, where their young were being reared. 

Then we have catadromous forms which I should locate 
among those of the freshwater, but of these there are, so far as 
I am aware, only the Eel. There are a considerable number of 
anadromous forms, and these are not so easy to arrange as to 
whether they are or are not to be considered freshwater or 
marine fishes. Among anadromous forms we find some, as in the 
Salmon of our rivers, which ascend to breed, and wherein the 
young continue until they may be in a condition to propagate 
their kind : these would rank among freshwater forms. Then we 
have the Shad, which likewise ascends rivers to breed, but the 
young do not appear to be raised in the rivers, unless in the 
lower reaches, and these could hardly be termed freshwater fishes. 
Similarly among the species in India, it may be questionable 
whether the ScicBua coitor may not be a simple anadromous form 
wherein the young drops down to the sea ; but this I do not think 
to be the case, as I have found the young in rivers far above 
impassable weirs. In the following paper I have thought it 
advisable to omit, as far as possible, my own observations made 
among the fishes in India, as such have already been published, 
and to give the opinions of others who have worked in the same 
localities as field-naturalists, and whose records are the results 
of what they have personally found. Following this course, I 
think it possible to show that I was and am entirely justified in 
placing the fishes I did among the Indian freshwater fish-fauna, 
although they have, subsequent to the publication of my papers, 
been rejected as such by Dr. Griinther, and that without wiy 
comment or explanation being given for the course which he has 
adopted. 

Dr. Gunther furnishes an elaborate list of the forms of fresh- 
water fish inhabiting the Indian region (Introduction to the Study 
of Fishes, p. 220), and of the Acanthopterygians as follows : — 

" Pebcina, Lates (also Africa)." — This first genus in India is not 
a freshwater form, but found in the mouths of rivers, up which it 
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occasionally ascends in pursuit of prey*. In the * Catalogue of 
Fishes of the British Museum,' it is observed that it is found at 
the "mouths of large Indian rivers" (vol. i. p. 67), and even in 
the * Introduction ' (p. 377), that it is the " Perch of the Ganges 
and other East-Indian rivers, which enters freely brackish waters." 
Hamilton Buchanan (Fishes of the Ganges, p. 87) remarks that 
" the Vacti abounds in all the mouths of the Ganges, which it 
ascends as far as the tides, and follows this into marshes, ditches, 
and ponds ; but those found in salt water are of by far the best 
quality." Blocker, in his * Fishes of Bengal,' gives as its habitat 
"Ostia Gangetica, Coromandelia." Cantor, in his * Malayan 
Fishes ' (p. 2), observes that it is found in the " Bay of Bengal, 
estuaries of the Ganges, Indian Ocean," 4&c. This genus must 
be erased from among those composing a portion of the fresh- 
water fish-fauna of India. 

Genus Ambassis. — Dr. Giinther does not include this genus 
(which is absent from Africa) as among the Indian freshwater 
formjs. In his * Catalogue ' (p. 222), he gives as its geographical 
distribution, " small fishes living in the fresh and brackish waters 
and in the seas of the Indian region," &c. ; and in his * Intro- 
duction ' (p. 394) that " they are most abundant on the coasts of 
the Tropical Indo-Pacific and in the freshwaters belonging to 
that area." Hamilton Buchanan observes of Chandaf nalua 
(p. 108), that it is " found in the freshwater rivers of Lower 
Bengal ;" of C, nama, that it " is common in ponds throughout 
Bengal " (p. 109) ; of C. phula, that it " is found in the ponds 
and rivers of the north-eastern parts of Bengal " (p. Ill) ; of 
C. lagoda, that it '^ is also found in the north-eastern parts of 
Bengal " (p. Ill) ; C. haculis in the same locality (p. 112) ; O, 
ranga " is found in the fresh waters of all the Gangetic provinces '* 
(p. 113); and (7. lata "is found along with the last described" 
(p. 114). Bleeker, for different Indian species, gives Dekkan 
Bengalis, Loodinah, and Jihlum Glum. Sykes, in his " Fishes of 
the Dukhun" (Trans. Zool. Soc. ii. 1841), gives Ambassis Barlovi 
as a species " found in the Beema river at Pairgaon " (p. 350). 
From the foregoing one would imagine that (leaving my obser- 
vations out of the question) the evidence of every author who 

* It is unnecessary to observe upon how many sea-fishes, as the European 
Bass &c., may be acclimatized to freshwater when they are unable to obtain 
access to the ocean 

t This genus is identical with Ambassis, 0. & V. 
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has made the stadj of Indian fishes his occupation might be en- 
titled to some credence, and that many of these forms are 
distinctly freshwater species. 

Consequently, among the Pebodta, instead at the LaieSf common 
to India and Airica, being the only genus in the firesh waters of 
the Indian region, it must be erased from such a list, and 
restricted to a marine fauna; while Amhassis has to be in- 
troduced among the freshwater &una, a genus which is absent 
from AMca. 

Next in succession Dr. Giinther gives the following: — "NAiTDTSk^ 
7 species, consisting of Badis 2 species, Nmdus 2 species, J^risto- 
lepis (he elects to term it Catopra) 3 species, as recorded in the 
British-Museum Catalogue. These numbers would seem to 
omit the Prigtolepis margmatuSy Jerdon, and P. malabarieus, 
Giinther, both restricted to the Indian region. 

" Labtbinthici (Africa), 25 species." — If we add the species 
admitted into the ' Zoological Becord ' to those in the British- 
Museum Catalogue, we obtain as follows : — Anabas 4, Molottfoma 
1, Folyacanthus 7, Macropus 1, Osphromenus 6, Trichogtnter 4, 
Betta 2, or 25 species. Now, although the genera 8pin^>rancliui 
and Ctenopoma, both belonging to the Labyrinthici, are found in 
Africa, they do not extend to the Indian region. The genera of 
this family present in Africa are distinct from the genera which 
exist in Asia ; or Lahyrinthici includes 7 Indian and 2 African 
genera, none of which are common to both regions. 

LTJCiooEPHALiDiB. — ^Bcpresentcd by a small species of Lueio- 
eephalus found in the East-Indian archipelago. 

ScLSNiD^. — Members of this family, in the 'Introduction,* 
find no place among the freshwater fish-fauna of India. G^us 
Sciana afibrds one species, 8. eaitor, that lives and breeds in 
many of the Indian rivers. Hamilton Buchanan observes : — " This 
fish is found in the Ghuiges, from the sea up as far at least as 
Kanpur (Cawnpore), and in the Jumna as far as Agra. It is, 
however, much more common where the tide reaches, although 
its quality improves in the upper parts of the river, especially 
where the shores are rocky " (G^ngetic Fishes, p. 75). In the 
* Introduction to the Study of Fishes,' Dr. Giinther observes of 
8ei€Bna^ coitor on its being one of the most common fishes on 

* He makoB the same remark of 8, diaoantkus, a speoies which only asoendt 
as far as the tidal influence reaches, or perhaps a little ahoYO ; while 8. coUcf 
breeds in nyers above large- weirs destitute of any flsh-passes. 
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the coast of the East Indies, ascending the great rivers for along 
distance from the sea (p. 430). 

GoBiTD^. — Members of this family are omitted by Dr. Giinther 
from among the freshwater fish-fauna of India. In the district 
or division to which 1 restricted my designation of "India," several 
genera are found having representatives in the fresh waters, and 
which I will enumerate. — Gohius : Dr. Gunther says, " Not a few 
have become entirely acclimatized in fresh waters, especially lakes " 
(p. 486). — Gohius ginHs^ H. B. Hamilton Buchanan observes 
that it is found " in all the ponds and freshwater rivers in the 
Gh.ngetic provinces, where it is a very common fish " (Qtingetic 
Eishes, p. 51) ; Bleeker, that it is found in " Bombay, Bengalia, 
Jihlum, Dukhun" (p. 51); Sykes gives it as in the Deccan 
under the designation of Gkibiiis Jcu/rpah (L c. p. 352) ; Jerdon 
says G, kokius is " very common in tanks, rivers, and ditches 
throughout the south of India " (Madras Joum. Lit. & Science, 
1849, vol. XV. p. 148). 

Genus Sicydium, of which I have obtained two species, one 
from fresh waters in Burma, the other from fresh waters in Canara. 
In Dr. Giinther's ' Introduction ' he says of these fish, ** Small 
freshwater fishes inhabiting the rivers and rivulets of the islands 
of the Tropical Indo-Pacific" (p. 487). Possibly my species, 
which are figured in the * Pishes of India,' have been overlooked ; 
also Blocker's, referred to in the ' Catalogue of the Pishes of the 
British Museum* (vol. iii. p. 93), as 8. aanthurum from "rivers 
of West Sumatra and Bali," S, micrurum from "rivers of 
Amboyna and Bali " (p. 94), Ac. Ac. 

G^nus Feriophthalmus, of which I obtained P. Schlosseri in 
fresh waters, especially in the Irrawaddi and its branches, as well 
as in estuaries. 

Genus Meotris, — I have found the K fwca in fresh waters ; 
while of this genus Dr. Giinther (Introduction, p. 488) observes 
on " some of them being abundant in the rivulets of the islands 
of the Indo-Pacific." Hamilton Buchanan, aUuding to this 
species under the designation of Oheilodipterus culms, says it " is 
pretty common in tlie ponds and ditches of Bengal " (Z. c. p. 56) ; 
Jerdon, that " it is very common in Malabar in ditches and tanks " 
fZ. c. p. 149). 

Thus it appears that in the list of the Indian freshwater fish- 
fauna the family of Gobixd^ has been omitted bv Dr. Giinther 



Digitized by LjOOQ IC 



314 MB. F. DAT ON THE EELATIONSHIP OP THE 

altHougli it has representatiyes residing iolaiid of species of 
the genera Oohius, Sici/dium, Periophthalmus, and Eleotris, 

^^ Mastacembelidjb (or Bhtnchobdellioje), 3 species in 
Africa ; 10 species '* in the Indian region. — In the * Catalogue ' 
vol. iii., Ehynchobdella 1 species, and Mastacembelus 8 species, 
are given. In the ' Zoological Eecord ' are added in this region 
Rhynchohdella sinensis^ Bleeker, Mastacembelus faseiatus, 
Bleeker, and M, Guentheri, Day. 

Chbomudes. — Two species of Etropltts are admitted from 
India, E. canarensis, Day, being probably rejected : a figure of 
this form from the life along with E. maculatus are therefore 
exhibited, all three forms being fully described and figured in 
the ' Fishes of India ' and alluded to in the ' Zoological Becord.' 

MuoLLD)^, omitted from the list of freshwater fishes in the 
Indian region. One of the three forms, Jf. JELamiltonii^ I dis- 
covered in the fresh waters of Burma. Of Jf. corsula^ Hamilton 
Buchanan observes that it '^is found in most rivers of the 
Ghangetic provinces, and in the southern parts of Bengal has 
been introduced into some ponds " (Gangetic Fishes, p. 221) ; 
of M, cascasia he remarks, " This fish I found in the northern 
rivers of Bengal" (/. c, p. 217). According to my views these 
Mullets, which live and breed in fresh waters, belong to the 
freshwater fauna. 

" Ophiooephalid-e 30 species (1 fiom Africa).'* — In the 
Catalogue, 25 species of Ophiocephalus and 1 of Chauna are 
stated to exist in the Indian region as defined in the ' Intro- 
duction.' In the * Zoological Becord ' are 4 more species of 
Ophiocephalus^ with localities given, which would complete the 
list. Although only one species, (I suppose) O. obscurus, GUnther, 
is given from Africa, possibly O. africanus, Steind., from West 
Africa, was unintentionally omitted. 

In questions of geographical distribution more information is 
desirable than such as the following : ^* Ophiocephalidse are found 
in India, China, and Africa; " for this might raise the supposition 
that they were equally common in all these localities: such, 
however, is by no means the case, they may abound in one or two 
of those districts, but be very sparsely distributed in a third. The 
abundance of forms ought to be considered along with their 
presence. Again, if one genus of a family has representatives in 
Africa, and 10 or 15 in Asia, it may be true that such a family is 
common to both continents, but such is the case to only a limited 
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extent. Consequently, one can scarcely argue that, because two 
genera of Labyrinthici are sparingly found in Africa and seven in 
Asia, some of these last being composed of many species or 
varieties extending in large numbers over wide distances, that 
the fishes of this family are common to the two continents, which, 
although true in fact, may be misleading without any expla- 
nation. 

Bespecting the SiLUEiDiE, the marine and freshwater forms 
have been so mixed up in the * Introduction to the Study of 
Fishes ' (p. 222), that there will be a little difficulty in disen- 
tangling them; but to do this I must examine them in suc- 
cej^sion. 

" Clabiina (Africa), 12 species " (Introduction, p. 222). — 11 
forms pertaining to his Indian region are given in the Catalogue 
(vol. V.) ; also of Chacina 3, as in * Introduction' ; of Silfeina 
63 species (several nominal) are given in the Catalogue for this 
region, and more are in the ' Becord.' 

" Bageina (Africa), 50 species." — Mdcrones, 20 species ; Pseu- 
doha^rus, 4i species ; Liocassis^ 4 species ; Bagroides, 3 species ; 
Bagrichthys, 1 species ; Biiay 4 species ; Acrochordonichthys, 
6 species ; Akysis, 3 species ; Olyra, 1 species ; Branchiosteus^ 
1 species ; or 47 in the Catalogue. The omitted species it is 
unnecessary to follow out. 

" Aeiina (Africa, Australia, and South America), 40 species." 
— Here again we have a large marine and estuary family placed 
among the freshwater £sh-fauna ! It is captured within the in- 
fluence of the tides, or even occasionally ascending into and be- 
coming imprisoned in brackish waters, and so may be left there 
until the next year's rains ; but it is hardly correct to say ** Some 
of the species prefer brackish to fresh water, and a few enter the 
sea but keep near to the coast " (p. 569). Hamilton Buchanan 
says of Ageneiosus mino, " This fish is found in the upper part of 
the estuaries, that is, where the water possesses little or no salt- 
ness" (Gangetic Fishes, p. 159); Bimelodus gagora, "It is 
common in the estuaries of Bengal *' (Z. c. p. 167); P. sagor "is 
found along with gagara^^ (l. c. p. 169); of P. arius^ "found in 
the same places as the gangora'^ (L c, p. 170); JP.jatius ^^ is 
found in the same place, grows to the same size, and has similar 
xiolours to the gagora " (/. e. p. 171) ; P. nenga, " found in the 
same place " (Z. c, p. 172) ; P. souOy " found in the same places *' 
(/. c. p. 172). Cantor, in his 'Malayan Fishes,* only found 
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species of Arius in the seas and estuaries. Jerdon admitted 
none among his list of " the Freshwater Pishes of Southern India " 
(Madras Joum. Lit. & Sci. xy. 1849, pp. 139, 302), As for as 
my personal investigations in the East have gone, if the Ariins 
elsewhere have the same habit as along the coast of India, these 
40 species should be erased from the freshwater fish-fauna. 

" Bagabiuta, 20 species ; " 16 are in the Catalogue. 

" EHiNOGLAifnrA. (Africa), 1 species," as in Catalogue. 

Htpostomatina (South America), 5 species.*' — ^Five in the 
Catalogue ; but, as I long since pointed out, genus jEJrethistes^ V., 
p. 263, is identical with ffara, p. 189 ; but this form possiblj is 
not one of the five. 

" CTPEnroDONTiDiB. — Soplochtlus, 4 species." 

SooMBBESOCiDA. — Omitted from the Indian freshwater fish- 
fauna by Dr. ftiinther. Behne eancila : the habitat given in the 

* Catalogue of the Fishes of the British Museum ' (vi. p. 253) is 
" Indian Ocean ; " I gave it as " fresh waters of Sind, India, and 
Ceylon, and throughout Burma." Hamilton Buchanan observes 
that it " is a very common fish in the ponds and smaller rivers of 
the &angetic provinces" (Ghingetic Fishes, p. 214). Sykes, 

* Fishes of the Dukhun,' p. 367, terms it " a freshwater fish " 
found in the Mota Mola river at Poena. Jerdon, * Freshwater 
Fishes of Southern India ' (p. 345) states that " this fish is found 
in most of the rivers of the west coast up to the base of the 
mountains." 

CTPEiisriDJS. — Of these as given in the list in the * Introduction ' 
(if we omit the majority of such as I have discovered in India) we 
have a fair compilation. OsTEOGLOSsroiEi, NoTOPTEBTDiB, and 
Stmbbanchid^ call for no observations. 

If we analyze Dr. G-iinther's Hst with the foregoing remarks, 
we obtain the following results : — 

Present in Indian and African regions : — 1 Labyrinthici, 2 
OphiocephalidfiB, 3 MastacembelidsB, 4 Chromides, 5 Clariina, 
6 Silurina, 7 Bagrina, 8 Ehinoglanina, 9 Cypriqodontid©, 10 
Cyprinina, 11 Rasborina, 12 Danionina, 13 Abramidina, 14 Osteo- 
glossidsB, 15 NotopteridsD. The groups Percina, genus Lates^ and 
Ariina must be erased, as not belonging to freshwater &una. 

Bestricted to India : — 1 Nandina, 2 LuciocephalidsB, 3 Cha- 
cina, 4 Bagariina, 6 Hypostomatina, 6 Semiplotina, 7 Homalo- 
pterina, 8 Cobitidina, and 9 Symbranchid». 
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But the following additions have to be made. Among the 
SoLSNiBJB, genus Scuena, which has representatives among the 
freshwater fish-fauna of India, as have also the Gobiid^, but 
whether any of the former are found in African fresh waters is 
hardlj proved, but some of the latter have been. 

Among the PEBonrA, genus Ambassis is present in Indian 
fresh waters, but is not found in Africa. 

Although Dr. CWnther limits the investigations made into the 
fish-fauna of the Alpine tracts of the Himalayan region to what 
G-riffith accomplished^ the researches of Dr. Stoliczka showed 
that he obtained freshwater forms in Tibet at nearly 16,000 feet 
above the sea-level*. 

But it may weU be asked. Is it by examining large groups of 
fishes as a whole, or by investigating their distribution in genera or 
species, that we obtain the most accurate information as to the 
zoological affinities between different localities ? I consider the 
latter plan is that which is best suited for this purpose, and in 
examining the analogy between the Indian and African freshwater 
fish-feunas, I find as follows : — 

In India, as restricted, I found 87 genera of freshwater fishes, 
of which only 14 have representatives in Africa ; while among the 
369 species of which these genera are composed, only 4 exteud 
to Africa. If we examine the relationship of the same fauna in 
this restricted Indian area we find, of the 87 genera, 44 extend 
to the Malay Archipelago, and of the 369 species, 29 are present 
in both localities ; or, tabulated, it comes as foUows : — 

Indian Freshwater Mshes, 
87 genera: — 14 extend to Africa ; 44 to the Malay Archipelago. 
369 species : — 4 extend to Africa ; 29 to the Malay Archipelago. 

* Dr. Qiinther, ♦Introduction to the Study of Fishes/ p. 227, observes: — 
** No observations have been made by which the altitudinal limits of fish-life in 
the Himalayas can be fixed ; but it is probable that it reaches the line of per- 
petual enow, as in the European Alps, which are inhabited by Salmonoids, 
Griffith found an Oreinus &nd a Loach, the former in abundance in the Helmund 
at Qridun Dewar, altitude 10,500 feet, and another Loach at Kaloo at 11,000 
feet." Even in the ' Catalogue of the Fishes of the British Museum,' voL vii. 
p. 360, it is stated of Stoliczka's Loach, Nemacheilus Stoliceka, "Province of 
Bupshu (Tibet), 15,500 feet above the level of the sea.'' 
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Notes on the Habits of some Australian Hymenoptera Aculeata. 
By Henbt LiNa Eoth. (Communicated by Sir J. Lubbock, 
Bart.y Pres. Linn. Soc.) 

[Read 20th November, 1884.] 

[Mb. Eoth Has recently transmitted to the Britisli Museum, 
through Sir John Lubbock, a series of Ants and other Hyme- 
noptera from Mackay, Queensland. By Mr. Eoth's desire, I have 
selected such of his accompanyiug observations as appear to be 
of sufficient interest for publication, and have added the correct 
names of the species. I have also described a species of Bhyn- 
chium which seems to be new. — W. P. Kibbt.] 

FOSSOBES. 

SpHEaiB^. 

Pelop-eus l^tus, Smith, 

These Wasps .are exceedingly common. When living in the 
country, it is very difficult to keep them out of the house. They 
build their nests anywhere and everywhere — on the walls, ceil- 
ings, on the legs of chairs, under the table, in crevices, cupboards, 
in vases, between pictures and the walls, in the roof, once in a 
pipe (12th Nov. 1883), and even on curtains. 

They construct their nests very differently from Eumenes La- 
treilUi (vide infra, p. 321). Having chosen a desirable spot, 
they go in search of the necessary mud. This tjiey obtain from 
the moist or wet soil on the margin of creeks or puddles. Having 
scraped enough particles together and made them up into a ball 
about the size of their thorax, they carry it away and begin 
building. The marks of the layers of mud are very distinctly 
visible. When the site chosen is not a very good one, as for 
instance between a picture and the wall, these cells are some- 
times flattened out in course of construction as shown in the 
accompanying figs. 1 a-1 e. I may here remark that the layers of 
mud are not very distinctly shown in this figure, in consequence of 
the wasp having been unable to obtain sufficiently dry mud, owing 
to the prevailing wet weather, and the layers therefore run into 
one another. When the mud is very wet the wasp drops a 
quantity, and the ground below which she is building is frequently 
covered with the fallen particles. 

In her flight she stridulates very like a bee, but with a much 
deeper tone. As soon, however, as she has settled to work either 
in collecting mud or in the actual construction of her nest, she 
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produces quite a different sound. It has now an exceedingly high 
pitch ; and from my observations of the wasp at work, I believe it is 
the result of the vertical motion of the abdomen from the pedicle. 




Or-e. Outlines, nests of Pelopaus laius, nat. size. 
The work which the wasp undertakes in building her nest may 
be judged from the number of times she takes to go to and from 
the wet earth. On Oct. 13, 1883, I timed a wasp at her work. 
In the course of 22 minutes she fetched mud at a distance of 5 
yards ; 13 times at the following intervals — ^at 14J, 12|, 10|, 9|, 
7|, 6|, 4, 1| minutes to 3 o'clock in the afternoon ; then at 3 p.m., 
1, 3|, 5i, 7| minutes past 3, when I ceased my observations. 

"When one cell is completed the wasp goes in search of spiders, 
of which she generally collects from 15 to 22 specimens of three 
moderate-sized species. It is very seldom that any other species 
of spiders are collected. She takes them one by one and packs 
them half dead in the cell, being very particular as to the 
way in which they fit in. "When the cell is full she deposits 
an egg, somewhat smaller than that of JSumenes LatreilUi, and 
the egg is laid on one of the benumbed spiders. She then 
closes the top of the cell with mud and commences a fresh 
cell at its side. She builds the cells in a row side by side, but 
the row is seldom straight, and she lacks that exactitude and 
neatness which characterizes the work of Eumenes. Sometimes, 
if disturbed, she will close a cell without putting in any spiders 
at all, and at other times she will only half fill the cell. The cell- 
wall attains a thickness of | inch. The wasp constructs from 10 
to 20 of these cells in two rows one above the other, fills the 
interstices between the cells with mud, and smears the whole over 
with mud likewise, until it resembles a long lump of clay, and at 
this stage the nest is undistinguishable in outward appearance 
from that of the JEumenes. But if allowed to continue her work 
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undisturbed, she goes a step further, and by means of diagonal 
streaks of mud gives the nest the look of a small piece of the bark 
of the common European Acacia. When laying on the mud, 
either at the very commencement or at the end, she works it by 
placing it on the required spot and then drawing it backwards 
towards herself, after which she runs to and &o over it, thus 
giving it the right shape. 

When the spiders are all consumed the larva pours out of its 
mouth a dark yellow transparent material, which forms a shell 
around it, and looks much like gold-beaters'-skin ; at the bottom 
of this shell is a hard black lump, and outside the shell are found 
the juiceless bodies of the spiders. There is no lining to the 
cell. Between this shell and the cell-wall a little fluff is formed, 
and this keeps the former in its position. 

When the perfect insect is developed (it is not doubled up in 
its cell) it breaks through, and after cleaning itself flies away 
without any preliminary canter. I have not noticed whether on 
emerging the little drop of liquid is produced. 

These wasps are terribly infested by Dipterous and other para- 
sites, some of which appear to destroy the larvae indirectly by 
consuming the prepared food (the spiders). With the flies the 
case is somewhat peculiar, as the mother insect appears to follow 
the wasp when she is carrying a spider, and deposits her egg on 
the food originally intended for the offspring of the wasp. I once 
found two and once five (Nov. 14, 1883) cocoons of these flies. In 
course of development the larvsD of these flies may be seen thriving 
on the spiders in the same way as the larvsB of the wasp ; but as 
they devour the juice of the spiders very quickly no food is left 
for the wasp's larvsD, which, being unprepared at that stage to 
develop into pupae, naturally die, and the mildewed remains of 
their bodies are found in the cell after their fully developed 
enemies have quitted it. 

Another parasite appears to commence its attack on the 
insect itself in one of its more advanced stages. On one 
occasion I obtained three specimens of this parasite in its 
pupa-state. I found the pupae inside the above-mentioned 
gold-beaters' -skin-like shell, so that the egg must have been de- 
posited through the mud- wall and shell on to the young wasp 
either whilst changing from the larval to the pupal state or when 
it had already been transformed into a pupa. The pupae of 
these parasites are extremely lively. 
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Sphex EPHiPPirM, Sm, 

These are underground builders. One which I observed on 
Nov. 4, 1883, emerged and brought up earth 15 times in the 
course of 11 minutes. I once saw one pounce upon an insect 
which I took for a cricket. They cover up the opening of their 
nest every night when their labours are done. They are not 
particular as to site, sometimes mining under a shrub in loose 
garden soil, at others in the hardened ground of a well-trodden, 
but not gravelled footpath. 

Labbidjb. 

PisoN Spnroica:, Shuck., and peeplexxts. Smith. 

The nests are exceedingly brittle, and are apparently formed 
of small particles of loose dry earth stuck together by some 
gummy fluid secreted by the wasps. They fill their nests ex- 
clusively with small spiders, and the larva makes itself a dull 
grey brittle shell in the cell. [The specimens to which this 
observation applies appear to represent two species ; both pro- 
bably have similar habits. — W. E. K.] 

Bembicidjs. 

BeMBEX TBIDEITTIEEB, Sm, 

These build underground nests. 

DiPLOPTEBA. 

Etjm£17es Latbeillii, SaU88. 

Towards the end of last year (1883) I had an opportunity of ob- 
serving how these wasps build their nests, at Mackay, Queensland. 

As to the choice of position of the nest I was unable to find 
out what the wasps preferred. The only nests I discovered were 
in out-houses on perpendicular walls sometimes high, sometimes 
low, and the presence of man (or bees or other insects) did not 
disturb them in the least while building. On one occasion I found 
a wasp building on a door of a shed which was in constant use. 

When the wasp has chosen the spot on which she intends to build, 
she goes in search of water (either stagnant or running), but the 
particular one which I observed obtained water from the trickling 
overflow of a leaking pipe. She goes to the water and drinks 
or rather takes in a supply, and then flies to a clod of not very 
hard clay-loam. With her mandibles and first pair of legs she 
scrapes up small particles of the clay, discharging water during 
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the process. Before long she has made up a little mud-hall 
ahout the size of her thorax. This she carries to the chosen site, 
and commences work hy making a little curved wall of mud as 
the hasis of the cell. She then goes hack to the water and 
commences afresh. The distance from the water to the clod 
was ahout 12 yards, and from the clod to the site ahout 4 yards, 
and it took her from 4 to 7 minutes to get her material, and she 
would then work from 1 to 2| minutes. She appeared to have 
no difficulty in finding her way hetween the three spots, hut 
occasionally she would try another clod ; generally, however, she 
would come hack to the original clod, which had a large and 
conspicuous moist mark. 

Fig. 2, A and B, drawn to scale, gives very accurately the size of 
the cell as viewed from the side and ahove ; also the various layers 
of mud as they were deposited, and which are distinctly visihle 
to the last. When the cell was ready the wasp went in search of a 
common green caterpillar which infested all our vegetables, and 
put three of these (each about an inch long) into the cell. 

Fig. 2. 




Nest of Lumenea LatreiUU. — A, npper view ; B, side view. 

She carries these by the head, holding them with her mandibles 
and fore legs, and allows the rest of the body of the caterpillar 
to hang down in a line with her other long legs. She is very 
particular in packing the caterpillars nicely round the inside of 
the cell, and, if dissatisfied with her arrangements, she will occa- 
sionally take one out and adjust it afresh. When this is done to 
her entire satisfaction, she deposits one oblong light yellow semi- 
transparent egg, which is always hung by a light silken thread 
from the uppermost inside surface of a cell, whatever maybe the 
cell's position. This done, she closes up the orifice with the usual 
mud, and commences a fresh cell by the side of the completed 
one. She continues thus daily building the cells, side by side, 
until she has completed about seven or eight, all in one straight 
row. She then constructs three or four, side by side, on the top 
of the first row ; and, these being finished, she daubs the whole 
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over with mud, ultimately giving it the appearance of an ohlong 
lump of clay stuck on the vjrall, for by well smearing the mud she 
leaves nothing whatever to indicate the existence of the cells 
hidden underneath. 

This wasp began to build on the 12th of September and finished 
on the 23rd of the same month, during which period she had 
completed a nest of ten cells. On the 3rd of November I slightly 
opened a cell which had been closed on the 20th of September, 
and found a wasp struggling inside. On the 8th of November I 
opened some other cells, and found several dead larvae and pupsB 
which had been destroyed by parasites. 

The cells are furnished with a silvery silk lining, with hardly 
any space between the lining and the cell-wall. This lining is 
fixed to the cell by fibres of a woolly appearance. In one 
corner of a cell, between the lining and the cell- wall, I found 
what appeared to be the cast-off skin of the larva, and excrements, 
as well as the skins of the caterpillars which had been devoured. 

The wasps do not all emerge from the same side, some coming 
out at one end of the cell and some at the opposite end. 

On the 10th of November the wings of the wasp whose cell I 
had opened had grown to their full length, and on the 12th of 
November I let her out. She was doubled up, her abdomen 
being under her thorax, and she was working with her jaws, fore 
legs, and antennae, but there seemed to be no room for her to use 
her other legs. In the corner of the cell, inside the lining, was 
another cast-off skin. On the same day (November 12) a wasp 
emerged from a cell closed on the 22nd of September, so that it 
would appear that it takes fifty-one days for the development of 
the wasp from the time the egg is laid until the wasp appears as 
a fully formed imago. Both the wasps on emerging emitted a 
few drops of a colourless fluid like water, and, strange to say, it 
appeared to me that this came from the thorax. Both wasps 
commenced to clean themselves as soon as they emerged, and 
then prepared to fly away, when I captured them. 

Abisfa spleitdida, Chier. 

1 found five specimens of these, which I took out of the nest. 
The larva and pupa develop without forming any shell. "When 
the female has finished her nest she blocks up the entrance, but 
whether she destroys tbe approach or not I am unable to say. 
Each larva has a cell to itself. 

LINir. JOTTRK. — ZOOLOGY, TOIi. XTIII. 23 
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[A short account of the nest of Abispa ephippium, Fabr., was 
published by Smith and Ker, Trans. Ent. Soc. Lond. (2) i. 
pp. 180, 181 (1850).— W. F. K.] 

Fig. 3. 




Nest of Abispa aplendida. 

A. Side Tiew, nat. size. B. Outer opening. C. Section showing the inner 

opening as indicated towards the point of the arrow. 

Ehtnchium Kotht, sp. n. 

[Exp. al. 13-14 lin. 

Female, Black ; antennae reddish, scape paler, bright yellow 
beneath. Head black ; clypeus very finely punctured, wholly 
yellow, slightly angulated at the sides, rather longer than broad, 
and bifid at the extremity ; base of the mandibles with a slight 
orange streak ; hinder orbits and inner orbits from the clypeus 
to the depth of the emargination rather narrowly bordered with 
yellow, the intermediate orbits on the borders of the vertex very 
slightly marked with orange ; vertex and thorax rather coarsely 
punctured ; between the antennse is a nearly equilateral yellow 
triangle, and two small oblique orange streaks lie between the 
two hinder ocelli and the front ocellus. Prothorax entirely 
yellow above ; a small orange dot in front of the base of the 
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wiugB ; scapulffi black ; meso- and metathorax black, the latter 
with three small spines at the lower angles. Abdomen black, 
the first segment narrowly, and all the others rather broadlj, 
edged with orange above, and, except the first, narrowly below ; 
the subterminal segment is more broadly bordered with orange 
beneath ; and the terminal segment is entirely orange above, ex- 
cept at the base, and black, with a narrow yellowish rim, below ; 
the orange border of the second segment projects forward on 
each side above, but the other borders are not perceptibly waved. 
Front legs reddish ; femora black at the base, and with a yellow 
stripe at the tip beneath ; four hind legs red, the greater part of 
the femora, the tips of the hind tibiflB, and the basal joints of all 
the tarsi black above. "Wings yellowish hyaline, smoky towards 
the extremity; subcostal nervure blackish, especially at the 
base. 

Male, The light markings of a much deeper colour, of an 
orange-yellow; clypeus (which is semicircularly emarginate at 
tip), labrum, and mandibles (except the tips, which are blackish) 
orange-yellow ; upper part of the head almost entirely black ; 
an orange-yellow mark, like a dumbbell, between the antennsB ; 
orbits, from the clypeus to the depth of the emargination, nar- 
rowly reddish ; cheeks behind the eyes entirely reddish on their 
lower portion, but this colour rapidly narrows, and ceases en- 
tirely at two thirds of the height of the hinder orbits. Prothorax 
and legs almost entirely reddish orange, the four hinder cox^ 
only being slightly marked with blackish ; on the sides of the 
prothorax are two reddish spots and a streak, the uppermost and 
smallest of the spots being in front of the base of the fore wings, 

Fig. 4. 






o-c. Outlines, nests of Bhynckium Bothi^ of natural size, and showing 
the irregularities in shape of nests made by the individual insect. 
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Metathorax very strongly keeled behind ; sides orange, witli a 
very strong obtuse projection. Basal segment of abdomen black 
at the base, red in the middle, and orange behind, the two latter 
colours not very sharply defined ; a dusky line on the middle 
above, and a short dusky dash on each side above, near the ex- 
tremity ; the reddish-orange border of the second segment with a 
small black line in front in the middle, and a slight dusky mark 
on each side above ; the borders of the remaining segments 
rather more extended than in the female, especially on the under 
surface. Subcostal nervure of wings not blackish, and tips of the 
wings less dusky than in the female. 

Besembles RhyneMum mirahile and M. superhumy Sauss., but 
differs from both in the colour and shape of the clypeus. An un- 
named specimen from Torres Straits, in the British Museum, 
appears to be a slight variety of the female, differing from Mr. 
Both's specimen by its darker legs, and in some minute details of 
coloration on the head and abdomen. — W. F. K.] 

The specimens herewith are, I believe, generally supposed to 
be distinct species, but as I have found them in the same nests, 
I am inclined to think that they are simply male and female. I 
believe these insects build nests like those of PelopcBus l<Btus 
(see fig. 1, p. 319). The cell is provided with a brown silky lining, 
in which the larva becomes developed. When the larva has sb^ 
its skin, the wings develop first, the eyes then gradually turn black, 
the abdominal bands turn dark as well as the thorax ; finally, 
the legs and antennsB become more defined, and the insect 
emerges fully developed. , 

Odtnebus BIOOLOB, SaU88. 

These insects make use of forsaken nests of Pelopaus idstus, 
Sm. 

Vespid^. 

PoLisTES Bebnabdii, Le Ouillon, 

These wasps build paper-like nests, suspended by a black stalk, 
and without any envelope. They feed their larvsB with a peculiar 
light yellow substance, which they collect in large lumps. A 
wasp, on arriving at the nest, shares this with the other wasps, 
who immediately set to work to feed their progeny. It is very 
droll to see the larvsB put forth their heads and greedily devour 
the food offered them. 
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Heteboqtna. 
fobmicid^. 

FoBMiCA BUFOiaGBA, Lowne. 

These ants are very numerous and destructive at Mackay, 
Queensland, and attack anything and everytldng that comes in 
their way. They are not even afraid of the large species of 
Camponotus, some of which, when attacked, remain perfectly 
still, with a firm grip on the ground ; but this passive resistance 
avails them nothing, for they are mercilessly dragged off all the 
same. 

A tree in my garden (Chinese date-plum P) was infested to a 
great extent by green caterpillars, which appeared to feed at 
night-time, resting during the day under a web spun across a 
leaf. These ants discovered the tree, and cleared it of the cater- 
pillars. Although they would sometimes enter the web to in- 
spect it, they never attacked the caterpillar without first destroy- 
ing the web, when they would bite the caterpillar till it wriggled 
out and fell among the ants below, who carried it off. These 
ants had numerous holes, communicating by pathways above 
ground, if not by subterranean galleries also, throughout the 
garden. They are one of the most abundant species of ant ; 
and when alive are of a much blacker colour than when they 
have been preserved in spirit. They also milk the " waxy white 
louse *' (pou k poche blanche) which infests the sugar-cane. 

(ECOPHYLLA YIBESCEKS, Fair. 

They take possession of whole trees, gumming up the leaves 
for their nests with a white semitransparent sort of paper. They 
rob beehives, not for the honey, but for the bees themselves. 
They go to the hive and attack the bees on their arrival. The 
latter have no chance against the numbers of the ants, and are 
stung to death and carried triumphantly off to the nests. These 
ants are very fearless and bold in attacking any one, and are 
armed with a very painful sting. I have seen them attack a 
CurcuUo, but the latter remained perfectly still till the ants left 
it, probably supposing that it was dead or unfit for food. If 
any one approaches a tree on which these ants are resting, they 
raise the front part of the body in a menacing manner. They 
are found on various trees, Uucah/ptus, orange, &c., at Mackay, 
Queensland. 
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[Jerdon(Ann. & Mag. Nat. Hist. (2) liii. pp. 104, 105 — 1854) 
gives a similar account of the nests of the allied Indian ant, (E. 
smaragdina, Fabr., and says that althougH they feed chiefly on 
vegetable secretions, they are sometimes employed to destroy a 
nest of wasps that may bave established themselves in a house. 
He does not speak of their attacking bees. — W. F. K.] 

PONEBIDiB. 
ECTATOMMA DIMIinJTA, Smith. 

These marauding ants from Cairns^ Queensland, appear to have 
no settled home, but roam about in masses, sometimes together 
and sometimes separating into small companies. They attack 
any insect they meet with, hunting their victims from under the 
bark of dead trees or out of crevices. Nothing comes amiss 
to them, and no insect appears to escape them. 

CETPTOCBEIDiB. 

Meeanoplus DiMiniATUs, Sm. 

These harvesting ants are found at Mackay, Queensland. 
They climb up grasses, and carry away the seed to their nests. 
The ground near the nest is generally strewn all over with the 
husks they have brought to the surface. 



Ornithological Notes. 
By Thomas Edwaed G^xtun, F.L.S. 

[Bead 15th January, 1885.] 

Occurrence of the Blue-throated Warbler on the Norfolk 
Coast, — During the past four autumn seasons Mr. Q-. E. Power 
has been fortunate in procuring specimens of this hitherto rare 
British species at Cley on the Norfolk coast. In the second 
week of September last (1884), the Blue-throated Warbler 
apparently arrived in larger numbers than usual, so that Mr. 
Power had a chance of securing a good series for bis collection ; 
he having sent me a dozen examples to preserve, afforded me an 
opportunity of making a few observations, which I now append. 

The relative lengths of the bills and tarsus in the above, with 
one exception, varied so slightly as to be scarcely perceptible, 
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No. Sex. J'^S; ^^"f- !^i"«- Bill. Tafl. Tarsus. Weight 

length, wings, carpus. ° 

inch. inch. inch. inch. inch. inch. 

1. ^ 6i ... 3* ^ff ... 1 

2. d 6i 9i 3| T^« ... 1 

3. 6 6J 9| 3^ /^ 2A lA 

4. $ 6i 91 34 ... 2} 1 

5. 2 6i 91 3i ... 21 ... {^.^^wt."- 

6. $ 6f 9i 3 255 grs. 

7. d H H 3 220 grs. 

8. d 6J 9S 3 

9. 2 6i 94 3 

10. ? 6i 9i 34 

11- cf 6i 94 3 ... 2i 

12. $ -ei 9i 34 ... 2| 

those of the first five if anything having the advantage. Nos. 
1 to 5 inclusive had blue throats, and were probably birds of the 
previous year, although not fully adult. Nos. 6 to 12 inclusive 
were evidently birds of the year, and showed no trace whatever of 
the blue throat. In nos. 1, 2, and 3, all males, the irides were 
dark brown ; the head, back, and upper surface of wings clove- 
brown, the feathers of the crown had a darker centre, and those 
of its wings with pale outer edges ; the streak over the eye of a 
dirty white, assuming a rufous tint from the eye to base of bill ; 
the markings of the throat and neck varied considerably, a black 
line of feathers, either more or less broken, extended from the 
gape down each side of its neck, meeting a bar of blue that crossed 
the chest ; below this a fine line of black, then a band of deep bay. 
The bar of blue in no. 1 was narrow and intermixed with black ; 
space below ear-coverts dirty white, tinged with buff, and mixed 
with a few pale-blue feathers ; the throat was white, with a narrow 
bar of bay just above the blue in one, a deeper bar in another, 
and in the third the throat all bay, excepting just under the 
chin, which was dirty white. The two females, nos. 4 and 5, had 
also blue bars across the chest, which were paler in hue, and 
broken up with some dark feathers, and were therefore not so 
sharp and distinct as in the males. In the 7 younger birds the 
chin and throat were white, the black feathers extending from each 
side of its neck and across the chest in form somewhat resembling 
a horseshoe. The tail-feathers, excepting the two centre ones, 
had the basal half of a bright bay, the rest dark clove-brown : 
under tail-coverts pale rufous ; belly grejish white, with rufous 
tinge ; flanks greyish brown ; legs and toes brown. 

In dissection I found the whole of their stomachs to contain. 
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either in more or less quantity, tlie remains of small Coleoptera ; 
in that of no. 1 were as many as 7 individuals ; the testes of 
this bird were very small, and of a dark-brown colour, nearly 
black. In the stomach of no. 10, in addition to the Coleoptera- 
remains, were two empty skins of a small lepidopterous larva. 

Little Bittern in Hertfordshire. — This immature specimen of 

the Little Bittern (exhibited at the Meeting) was sent me on the 

15th of October, 1884, by Mr. E. N. Benningfield, of Broxbourne 

Bridge, Herts, he having shot it himself two days previous in 

the Sea-marshes at Broxbourne. It was turned^ out of the 

sedges at the side of the river by his dog. On dissection it 

proved to be a female, the ovarium being small. The body was 

exceedingly fat, and in its stomach were the remains of aquatic 

insects, and the tail portions of two small fish, one of which I 

recognized as a perch ; it also contained some bits of reed and 

vegetable fibres, these being, no doubt, accidentally swallowed 

with its prey. The following are the exact measurements that I 

took previous to skinning it : — 

inches. 

Total length from tip of beak to end of tail \b\ 

Tip to tip of fully extended wings 22 

In the wing from carpal joint to tip of longest primary .... 5f 

Bill along ridge of upper mandible 11 

Tarsus If 

Tibia 3 

Middle toe and claw 2 

Outer toe and claw If 

Inner toe and claw If 

Hinder toe and claw If 

The inner edge of claw of middle toe is serrated. 

Tail 2 

Weight (Avoirdupois) 4^02. 

The second primary-feather in the wing was the longest, the first 

and third of equal length, and rather less than the second, the 

fourth and fifth and the remainder in succession each rather 

less than the preceding one. The irides of a pale straw-yellow, 

with a fine circle of paler tint around the black pupil. The 

ridge of its upper mandible was dark horn, the sides paler, 

merging into a greenish yellow from the nostril to the gape ; 

under mandible of a pale horn, with a greenish-yellow tinge at 

gape ; circle around the eye yellowish green ; a stripe of pale 

brown in front of the eye divided the circle from the gape ; tongue 

and mouth flesh-colour. Legs and toes yellow-green ; under 

surface of toes and back of tarsus lemon-yellow. Tliis description 
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of legs and toes does not at all agree with Yarrell (X ed. vol, ii. 
p. 474) ; he says these parts are reddish brown, but he probably 
gave his description from a dried specimen. The onlj previous 
example of the Little Bittern I have ever received in the flesh or 
fresh state was also an immature female ; this was killed on the 
Lower Abbey Marshes at Leiston in Suffolk, on tbe 25th of 
August, 1882. The measurements of this bird corresponded 
almost exactly with those given above. The weight, however, was 
5 ouncei", being ^ an ounce more ; this can easily be accounted 
for by the contents of its stomacb being of greater bulk ; it con- 
sisted of aquatic insects, and two small pike, quite entire, each 
measuring 3| inches in length. The plumage of this bird was 
somewhat darker than the Suffolk specimen. 

JSyhrid between a Goldfinch and Bullfinch. — This interesting 
hybrid died at a Canary Show in Norwich, on the 4th of November 
last. It had been exhibited by Miss Howison of Cheltenham. It 
was bred early last season from a cock Goldfinch and hen Bullfinch, 
and was therefore not quite a year old. It weighed 4 drms. (apothe- 
caries' weight) ; measured 6| inches in length from tip of beak to 
end of tail, 9| inches across fully-extended wings to tip of each, 
and 3^ inches in the wing from carpal joint to tip of longest 
primary ; tail 2^ inches. It showed certain characteristics of both 
parents, and was nearly the size of the Bullfinch, but somewhat 
slender in build, the back, wings, white rump, and tail resembling 
that bird; the tips of the secondaries in the wing were of a yel- 
lowish buff, instead of a slaty grey ; the tips of the two long 
featbers of its upper tail-coverts were slaty grey, similar to those 
in the Goldfiocb, and the outside feather of each side of its tail 
had a patch or blotch of white on the inner web ; the Goldfinch 
had the two outer feathers similarly marked, the second feather 
having a much smaller patch or blotch ; all the feathers in the 
tail of the Bullfinch were quite plain. The crown of its head was 
black, and the face of the Goldfinch was represented by the red 
being of a more delicate tint, which colour was suffused over 
its throat and chest, merging into a reddish-orange hue on the 
latter, also extending in a crescent-form from the lower part of 
its black crown to side of its throat ; the ear- coverts were grey ; 
abdomen and under tail-coverts white ; flanks ash-grey ; legs and 
toes pale horn. The beak was a modification of that of both parents, 
with a fine point to its upper mandible, extending -^ of an inch 
beyond the lower ; colour pale horn, nearly black at tip. 

LlHir. JOUKK.— ZOOLOGY, VOL. IVIII. 24 
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The Morphology of Cyclops and the Eolations of the Copepoda. 
By Mahctb M. Haetog, D.Sc, M.A., F.L.S., Prof. Nat. 
Hist., Queen's College, Cork. 

[Abstraot *.— Bead 19th June, 1884.] 

This paper opens with a full anatomical description of Cyclops 
hrevicomis, Claus, worked out in great part by the method of 
sections. The chief new points made out are as follows: — In 
the skeleton a free entostemite is demonstrated in the maxillary 
region, and homologized with the tendon of the adductors of the 
valyes of the bivalye Entomostraca. A large postmaxillary apo- 
dome in all Copepoda gives attachment on either side to the 
great flexors of the trunk. A spring arrangement is shown to 
relax the flexed male antennule used as a clasper. Pore-canals, 
cells, or cutaneous glands each receive a nerve-fibre at their 
proximal end. The hypodermal cells have a polygonal outline. 

Under the mesoblastic tissue, Pric's discovery of amoeboid 
coelomic corpuscles is confirmed. The apparatus of deglutition 
is fully described, and the author has made out a pair of salivary 
glands in the epistoma, whose ducts join to open on the back of 
the labrum by a median pore. In connection with the alimen- 
tary canal, the mechanism of circulation and anal respiration is 
described, the eflSciency of the latter being strongly maintained. 

The kidney, or " shell-gland," is shown to be a simple, much- 
coiled tube, with chitinous lining, opening at the base of the 
outer maxilliped. Incidentally the presence of this organ is 
noted in several divisions of the marine Copepoda, and the author 
suggests that it is identical vnth the " antennary gland " of 
similar structure of the Nauplius larva, which would have shifted 
its aperture. 

A full description of the nervous system follows. The pre- 
sence of ganglion-cells in the circumoesophageal cords is noted, 
and used as an argument for regarding the (2nd) antennae inner- 
vated therefrom as oral rather than postoral appendages. 

The presence of corneal facets to the lateral ocelli is noted, 
and an attempt is made to connect what the author has described 
elsewhere as auditory organs with the unicellular pore-canal 
glands. 

The views of Gruber on the reproductive organs are confirmed, 

* This paper will appear in the Tranflactions with appropriate illustrations. 
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The sexual ducts are described as outgrowths from the sezual 
glands, themselyes derived from a pair of cells of the serosa of 
the gut of the Nauplius as stated by Fric. About 32 sperma- 
tozoa appear to be formed from each male ovum or spermato- 
spore. The author is inclined to accept Gruber's view that the 
expulsive bodies of the spermatopbore are a second form of 
spermatozoa. 

The author then proceeds to a discussion on the position of 
the Copepoda. He adduces the following points : — 

(a) The plasticity of the eye, derived from the triune inverted 
eye of the Nauplius, and the absence of paired compound eyes. 

(b) The hiramom condition of the swimming -feet ^ and the cha- 
ractera of the appendages generally , especially the plasticity of 
the maxilla. 

(c) The slight development of the pleura. 

(d) The alsence of gills, and the functional anal respiration. 

(e) The plasticity of the fore part of the alimentary canal. 

(f) The circulation and heart. 

(g) The general correspondence of the form of the body with 
that of the Protozoea and Zoea larva. 

By converging arguments from these points, it is shown that 
Copepoda would represent the most primitive Crustacea, from 
which the others can be derived according to the following 
phylogeny : — 

Copepoda Natantia {Mesopeda), 

sCopepoda Parasitica. 
Eudiplopida, 



Eudiplopida Stenopleura Eudiplopida Bathypleura. 

(Branchiura). 



Cirripedia. Rhizocephala. Ostracoda. Protophyllopoda 

or 
Podobranchiata, 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



INDEX. 



Abispa Bplendida, 323 ; nest of, 324. 
Abramidiiia, 316. 
Acantbastrsa, 119, 197. 
Acantbocinus Btillatu$>, 254. 
Aoanthoccenia, 114, 197. 
Acantbocyatbus, 21, 25, 194, 203. 
Acantboderes, 254. 
Acantbopora, 117, 197. 
Acantbopteiygii, (ftnote) 308. 
Acrocbordonicbtbys, 315. 
Acrobelia, 38, 40, 195. 
Actinacis, 185, 199. 
Actinarsea, 203. 
Adela«tr8Ba,112, 197. 
.£gOBOina, 208 ; sinicum, 208. 
Aincan, Indian, and Malayan firesbwater 

fisb, tbeir relationsbips compared by 

F. Day, 308, 317. 
Agapantma angnsticoUis, 255. 
Agapantbinfle, 255. 
Agaricia, 161, 198. 
Agaricioida, 161, 198. 
Agatbelia, 41, 42, 46, 203. 
Agatbipbyllia, 105, 203. 
Agelecyatbus, 34, 194, 203. 
Ageneiosus mino, 315. 
Aglaopbis, 207, 235, 236 j colobo- 

tbeoides, 207, 235. 
Akysis, 315. 
Alcyonaria, 23. 

Allotrseus spbeerioninus, 206, 207. 
AJyeoUtes, 191 ; parisiensis, 191. 
Alveopora, 6, 190, 199 ; spongiosa, 190 j 

viridis, 190. 
Ambassis, 309, 312, 317 ; Barloti, 311. 
Ammodytes lancea, burrowing-babits 

of, 270. 
Ampbelia rostratA, 180. 
Ampbiafitrsea, 106, 203. 
Ampbibilia, 38, 39, 195. 
Anabacia, 165, 198. 
Anabaciadfle, 6, 165, 194, 198. 
Anabas, 312. 
Anacropora, 192, 199. 
Anadroinous fisb, 310. 
Anaglyptus, 207 , 234; gibbosos, 234; 

mysticus, 235 ; niponensid, 207, 234. 
Anatomy of Cyclops, 332. 



Animals living on tidal strand, bow 
affected by waye-currents, 265 ; tbose 
on firm foundation, 265 ; tbose on 
sand, 265, 267. 

Anisocoenia, 116, 197. 

Anomocora, 58, 203. 

Antedon rosaceus, wave-curr. on, 268. 

Antbemiphyllia, 28, 30, 194. 

Antbozoa, 1. 

Antillastrsea, 104, 108, 193, 197. 

Antillia, 60, 195, 203. 

Apalimna, 241 ; liturata, 242. 

Apbeles gracilis, 209. 

Apbrastrsea, 98, 102, 196. 

Aplocoenia, 125, 197. 

Aplocyathus, 21, 22, 203. 

Aplopbyllia, 80, 203. 

Aplosrailia, 77, 196. 

Apodasyides, 249. 

Aporrbais pes-pelecani, bves on sand- 
areas, 267. 

Areacis, 45, 46, 113, 197. 

Ariina, 315, 316. 

Arius, (ftnote) 309, 316. 

Aromia, 206, 226; ambrosiaca, 206, 
226 ; moscbata, 226. 

Asemum, 206 ; amurense, 206, 208. 

Aspidiscus, 96, 196. 

Asterias aurantiaca, wave-curr. on, 268. 

Asteroseris, 149, 152, 198. 

Asterosmilia, 61, 195. 

Asterosmilioida, 50, 61, 195. 

Astrsea, 134. 

Astrseacese csespitose, 75. 

AstreeidflB, 6, 8, 48, 50, 194, 195 ; agglo- 
meratse fissiparantes, 50, 97, 196 ; 
agglomeratse gemmantes, 49, 50, 103, 
195, 197 J caspitos®, 48, 60, 75, 196 ; 
confluentes, 48, 50, 83, 196; gem- 
mantes, 48, 50, 70 ; reptantes, 48, 60, 
63, 64^ 195 ; simplices, 49, 60, 195. 

AstrseinsB, 48. 

Astrseomorpba, 135, 198. 

Astrseomorpboida, 135, 198. 

Astraeopora, 6, 185, 199. 

Astrangia, 63, 66, 195 ; Dan8e,67; pali- 
fera, 63. 

Astrangioida, 64, 66, 195. 
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AstrocoBnis, 120, 197. 

Astrocoraioida, 104, 120, 197. 

Astarohelia, 88, 40, 195. 

Astroides, 181, 199. 

Afltropsammia, 179, 199. 

Astroria, 89. 

Aulopora not a coral, 5. 

Aulopeammia, 203. 

Australian Hjmenoptera Aculeata, 

habits o( 318. 
Azohelia, 46, 46, 203. 
Axopora, 191. 
Axosmilia, 50, 63, 195. 

Badis, 312. 

Bagariina, 316, 317. 

Bagrichthys, 315. 

Bagrina, 315, 316. 

Bagroides, 315. 

B^nophyllia, 175, 178, 199; regia, 

175. 
Balanophyllioida, 175, 199. 
Baryhelia, 37, 195. 
Baryhelioida, 37, 195. 
Baryphyllia, 100, 196. 
Barysastraea, 119, 197. 
Barysastrseoida, 104, 119, 197. 
Barysmilia, 99, 196. 
Bates, H. W., on Longicom Beetles of 

Japan, 205. 
Batbangia, 64, 66, 195. 
Batbelia, 41, 43, 195. 
Bathyactis, 149, 151, 198. 
Bathycosnia, 122, 197. 
Batbycyathus, 21, 25. 203 j elegans, 59. 
Battersbyia, 5, 74, 196. 
Beetles, Longicom, of Japan, 205. 
Belone cancella, 316. 
Bembicidse, Australian, 321. 
Bembix tridentifer, 321. 
Betta, 312. 
Bistylia, 18, 20, 194. 
Blagrovia, 10, 194. 
Blanfordia, 21, 22, 194, 203. 
Blastocyatbus, 21, 25, 203. 
Blastosmilia, 55, 56, 195, 203. 
Blastotrochus, 13, 14, 33, 194, 203. 
Blue-tbroated Warbler in Norfolk, 328. 
Brachydytus, 207, 234 ; singularis, 207, 

234. 
Braobycyatbus, 30, 194. 
Bracbymeeandrina, 90, 193, 196. 
Bracbypbyllia, 104, 105, 197. 
Brachytrocbus, 28, 194, 203 ; Speyeri, 

29. 
Brancbiosteus, 315. 
Brancbiura, 333. 
Brassyia, 177, 178, 203. 
Breyismilia, 53, 203. 



Brook, G., Develop, of Lesser Weever- 
Fisb, 274 i Derelop. of Motella mus- 
tela, 298. 

Buccinum undatum, waveHiurr. on, 268. 

Bulla bydatis, wave-curr. on, 268. 

Bullfincb and GK>ldfinob, hybrid be- 
tween, 331. 

Calamobius japonicus, 255. 

Calamophyllia, 78, 196. 

Calamophyllioida, 76, 196. 

Calice defined, 200. 

Calicular axial fossa defined, 201. 

Callapoecus, 254 ; guttatus, 254. 

Callicbroma, 206 ; japonica, 206, 227. 

Callidinm, 228 ; alni, 228. 

Calophyllum, 32. 

Calostylis, 180, 199 ; cribraria, 180. 

Camponotus attackeid by Formica mfo- 

nigra, 326. 
Cancer, 269. 

Cardium, burrowing of, 2, 226, 272. 
aculeatum, 266, 267, 273 ; echina- 

tum, 272, var. from wave-curr., 272 ; 

edule, 273 ; tuberculatum, 266, 273. 
Caryopbyllia, 17, 21, 24, 25, 33, 36, 194; 

viola, 17. 
Catadromous fish, 310. 
Catopra, 212. 
Caulastwea, 77, 196, 203. 
Gentrastrsea, 139, 198. 
Cerambycidse, 206, 208. 
CeratopbyUia, 61, 53, 54, 195, 203. 
Ceratotrocbus, 21, 26, 28, 194. 
Chacina, 315, 326. 
Chama arcinella, 292, yar. Bonanni, 

292; Bonanni, 292; breTifrons, 292. 
Cbanda, distrib. of, 311 ; baculis, 311 ; 

bagoda, 311 ; nama, 311 ; lata, 311 ; 

nalua, 311 ; phula, 311. 
Chauna, 314. 

Cbeilodipterus, 313 ; culius, 313. 
Cbelidonium quadricoUe, 226. 
Chloridolum, 206, 226 ; alcmene, 226 ; 

areeotata, 226; nympha, 226; qua- 

dnooUe, 206, 226; tbaliodes, 206, 

226. 
Chorisastnea, 81, 125, 203; gregaria, 

81. 
Chromides, 314, 316. 
Circophyllia, 69, 195. 
Cirripedia, relation of, to Copepoda, 333. 
Cladangia, 69, 195. 
Cladooora, 63, 70, 195. 
CladocoracesB, 70. 
Cladoooroida, 70, 195. 
Cladopbyllia, 81, 196, 203. 
Clariina, 315, 316. 
Chiusastrsa, 139, 198. 
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Clemactis, 203. 

Olytankhua, 207, 228; (?) acutivittia, 

207, 229; gracilipes, 207, 228 ; in- 

Bcriptus, 229 ; latifasciatus, 207, 228 ; 

misellus, 207, 228; plebejus, 228; 

xeniscus, 207, 229. 
Clytosaurus, 229. 
ClytoBemia, 253 ; pulchra, 254. 
dytus, 207, 231 ; arietis, 230 ; auripilis, 

207, 230; caucasicus, 234; ligna- 

torum, 228; melfienus, 207, 230; 

rhamnus, 230. 
Onemidium, 148, 203. 
Cobitidina, 317. 
Coccophvllum, 130, 197. 
Cockle (Cardium ecbinatum), yariation 

in Bpines of, 272. 
CcBloria, 89, 98, 203 ; pachychUa, 89. 
Coelosmilia, 50, 52, 195, 203 ; fecunda, 

53. 
Coenangia, 63, 67, 195, 203. 
CoBnastrsea, 120, 203. 
Ccenocyathus, 33, 34, 194. 
CcBiiopsammia, 178, 199,203. 
OoBnosniilia, 58, 203. 
CGenostroma, not a coral, 191. 
Ccenotheoa, 203. 
Oolangia, 68, 195. 
Gollines or ridges defined, 202. 
Oolobothea, 235. 
Colony defined, 200. 
Colpophyllia, 91, 94, 196. 
Columella defined, 201. 
Colnmnastrsea, 110, 197. 
Common wall or colonial theca or 

common plateau defined, 200. 
Comophyllia, 125, 203. 
CorooBeris, 161, 162, 198; irradian8,162. 
ConfusaBtreea, 203. 
ConocyathuB, 18, 20, 194. 
Conosmilia, 59, 195. 
ConotrochuB, 21, 26, 28, 203. 
Convexastrsea, 112, 197. 
Copepoda, phyllogeny of, 333; Natantia, 
333 ; Parasitica, 333. 

, relationship of. Prof. M. Hartog 

on, 332. 
Corallite defined, 200. 
Corallite wall or tl e3a defined, 200. 
Corallum defined, 200. 
Corennys, 205, 206, 224, 225 ; sericata, 

206, 225. 
Corystefi cassiyelaunuB, how burrows in 
sand, 269 ; GoBse's opinion on, (foot- 
note) 269. 
CoBcinarsa, 161, 164, 198. 

CoBcinaria, 4. 

CostfB in corals defined, 201. 

Crabs, method of resisting wave-cur- 
rents, 269. 



Crateroseris, 154, 155, 198. 
Crispatotrochus, 21, 26, 203. 
Cryptabacia, 144, 198. 
Cryptabacioida, 143, 198. 
Cryptangia, 64, 65, 195. 
Cryptoceridse, Australian, 327. 
Ctenopoma, 312. 
CyathoccBnia, 120, 197. 
Cyathohelia, 41, 42, 195. 
Oyathomorpha, 104, 105. 
Cyathophora, 6, 112, 197. 
Cyathophorida, 103. 
Oyathophoroida, 112, 197. 
Cyathophyllia, 60, 203. 
C^athoserioida, 154, 198. 
Cyathoseris, 154, 198. 
C^^athosmilia, 61, 62, 195. 
C^^dobacia, 174, 199, 203. 
C^^clocyathus, 28, 30, 194. 
C^clolites, 4, 150, 166, 167, 199. 
Cyclops, anat. of, 332 ; brevicomis, 332; 

morphology of, 332. 
Cyclopterus lumpus, devel. gall-bladder 

in, 303. 
Cycloserioida, 149, 198. 
C^closeris, 149, 198. 
Qrlicia, 64, 195. 
C^licosmilia, 58, 203. 
Cylindilla, 250 ; grisescens, 250. 
Cynarma, 59, 61, 203. 
C^phastrsBa, 104, 107, 197, 203. 
CjrprinidflB, 316. 
C^^prinina, 316. 
CyprinodontidfiB, 316. 
CyrtophoruB, 234. 
C^therea dione, 267. 

D'Achiardia, 101, 196. 
Dactylosmilia, 79, 196. 
Dana's Zoophytes of U.S. Ezplor. Ex- 

ped., ref. to, 1, 
Dasionina, 316. 
Dasmia, 33, 194; neocomiensis, 33; 

Sowerbyi, 33. 
Dasmidee, 8. 

Dasmosmilia, 58, 195 ; variegata, 59. 
Dasyphyllia, 78, 196. 
Davis, J. W., on Heterolepidotus gran- 

dis, 293. 
Day, Dr. F., on Belationship of Indian 

and African Freshwater Fish-Faunas, 

308. 
DeltocyathuB, 21, 23, 194. 
Demonax, 207, 229 ; transilis, 207, 229. 
Dendracis, 185, 199. 
Dendrarsea, 203. 
Dendrocora, 79, 196. 
Dendrogyra, 86, 196. 
Dendrohelia, 38, 41, 195. 
Djndrophyllia, 177, 178 199. 
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Dendrophjllie, arborescent, branching, 
and incrusting, 178. 

Dendrophjllioida, 177, 199. 

Dendropora, 41. 

Dendrosn^ilia, 72, 196. 

Dendrosmilioida, 70, 72, 196. 

De^mocladia, 83, 85, 196. 

Desmophylliun. 9, 11, 194; crista galli, 
11 ; ingens, 11. 

Deucalion, 236, 238. 

Dcrelopment of Lesser Weerer-Fish, 
G. Brook on, 274. 

of Motella mustela, G. Brook on, 

298. 

Diafongia, 142, 198. 

Diaseris, 149, 160, 198. 

Diblasus, 37, 38, 195. 

Dichoccenia, 98, 99, 196. 

Dichortea, 190, 199. 

Dictyarea, 188, 199. 

Dictyophyllia, 104, 131, 197. 

Dihammus, 239. 

Dimorpharsa, 170, 199. 

Dimorphastrea, 140, 198. 

Dimorphocceniai 140, 198. 

Dimorphophyllia, 91, 93, 196. 

Dimorplioseris, 170, 203. 

DiplarKa, 169, 199. 

Diploceenia, 114, 197, 203. 

Diplocoeniastrea, 114, 197. 

Diplocteniiun, 50, 53, 195. 

Piplohelia, 39, 46, 203. 

Diploptera, Australian, 321. 

Diploria, 87, 196. 

Diplothecastnea, 115, 198, 197. 

Disaraea, 169, 199. 

Discocyathoida, 28, 194. 

Discocyatbus, 28. 

Discopsammia, 174, 199, 203. 

DiscotTOchus. 28, 30, 194. 

Distenia japonica, 209; columbina, 
209. 

Dolophrades, 207 ; terrenus, 207, 238. 

Donacosmilia, 73, 196. 

Dorcadida, 236, 237, 238. 

Dorcadioninae, 237, 238. 

Dryopea, 254 ; clytina, 254. 

Dules, (ftnote) 309. 

Duncan, Prof. P. M., Kevision of Fami- 
lies and Genera of Sclerodermic Zo- 
antharia or Madreporaria, 1. 

Duncania, 27, 31, 32, 194. 

Dunocyatbus, 21, 25. 

Ecbinoderms, action wave-cnrrents on, 

268. 
Fobinopbyllia, 156, 159, 203. 
Echinopora, 117, 197; aspera, 117, 

159 ; birsutissima, 117 ; horrida, 117. 
£cbinoporide, 8. 



I Ecbinoporoida, 103, 116, 197. 
EcbtbistatuB, 207 ; binodosus, 207, 237; 
furciferus, 207, 2375 gibber, 287; 
grossus, 207, 237. 
Ecmesus, 150, 203. 
Ectietomma diminuta, 327. 
Edwards and Haime*s Hist. Nat« CorsL, 

ref. to, 1. 
Eggs of codfish, 305. 

cunner (Ctenolabms cssnileas), 

805. 

pelagic fish, their time of hatching 

in: — 

Fierasfer acus, 805. 

Gadidse, 298. 

Julis rulgaris, 305. 

Motella mustela, 298, 305. . 

PseudorbombuB oblongus, 306. 

Scorpssna porcus, 305. 

scrofula, 305. 

Spanish mackerel, 305. 

Trachinus yipera, 274, 305. 
Elasmocoenia, 116, 197. 
Elasmocoenioida, 108, 114^ 197. 
Eleotris, 313, 314; fusca, 31S. 
EUipsocoMiia, 100, 208. 
Ellipsosmilia, 51, 204. 
EUiptoseris, 149, 198. 
Elysastrsea, 124, 197. 
Enallobelia, 38, 39, 195. 
Encyclops, 206 ; olivaceus, 206, 211. 
Endopachys, 176, 199. 
Endopsammia, 181, 199. 
Endotheca or dissepiments, 202. 
Epiglenea, 259 ; comes, 259. 
Episeris, 153, 154, 198; macrostoma, 

154. 
Epismilia, 50, 52, 195, 203. 
Epistreptophyllum, 133, 198. 
Epitheca of corals defined, 202. 
Epitrocbus, 21, 26, 204. 
Eretbistes, 316. 
Eroschema, 225. 
Erys.amena, 251; saperdina, 251; 

acuta, 252 ; spinidorsis, 252. 
Estolides, 248. 
Etroplus, 314 ; canarensis, 314 ; macu- 

latus, 314. 
Eudioplopida Stenopleura and Bathj- 

pleura, 333. 
Eugnathus, 297. 
Eugyra, 87, 196. 
Eugyroida, 88, 85, 196. 
Euhelia, 88, 40, 195. 
Eumecooera, 258. 
Eumenes Latreillii, 818 ; habiti k nesia 

of, 821. 
Euphyllia, 88, 84, 196. 
Eupbylliaoeie cttspitose, 76. 
Eupbyllioida, 88, 196. 
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Supogonius tenmoomiB, 249, 250. 

Eupsammia, 172, 176, 199. 

IhipsammidsB, 6, 172, 194, 199. 

Eupyptera, 225. 

Eunnilia, 77, 196 ; alticostata, 77. 

Ensmiliiiffi, 48. 

EuBtraogaHs, 206, 221; difitenioldes, 

206,222. 
Eutetrapha, 256; chrysargyroa, 256, 

257; metallesoens, 256; yariiooniis, 

256. 
Exotheoa of corals defined, 202. 

Families and Gknera of Sclerodermic 
Zoantharia, Prof. Donoan's Bevis., 1. 

Fauna of shallow, seas, influence of wave- 
currents on, 262. 

Favia, 98, 100, 196. 

Favioida, 98, 196. 

Favoidea, 100, 196. 

FaTOsitidffi, 5. 

Favositipora, 6, 190, 199, 203. 

Feddenia, 51, 54, 195. 

Fisoioella, 100,204. 

Fish-fiiunas of India and Africa, F. Day 
on, 308. 

Fishes, how elude wave-currents, 270. 

Fissiparil^ of corals defined, 202. 

Flahelloida, 13, 194. 

Flabellum, 13, 194 ; rubrum, 14. 

Flat fishes avoid wave-currents, 270. 

Formica rufonigra, habits of, 326. 

smaragdina, habits of, 327. 

FormioidiB, Australian, 318. 

Fossil fish from Lias, 293. 

Fossores, Australian, 318. 

Freshwater Fish-fi»unas of India and 
AMca, F. Day on, 308. 

Freshwater fish of Thibet, 317. 

Freshwater fish, what is, Dr. Day on, 
809. 

Fromentelia, 83. 

Fromentel's Foss. Coral, ref. to, 1. 

Fungia, 141, 198. 

Fungiacyathus, 28, 31, 194. 

Fungiffi, lacerantes, lobifersB, and subin- 
tegne, 142. 

Fungidss, Dana's and Moseley's figs, of 
soft parts, ref. to, 4. 

FungidsB, 6, 8, 141, 194, 198. 

Funginfle, 141. 

Fungioida, 141, 198. 

Galazea, 103, 118, 197. 

Gaurotes, 206 ; doris, 206, 212; ussu- 

riensis, 212, 213. 
Gemmation of corals defined, 202. 
Gemmulatrochus, 34, 194. 
Q«nabaoia,165,198. 
Glenea, 256; oolenda, 258. 



Glyphophyllia, 83, 84,19a 
Gobiid®, 313, 314, 317. 

Gk)biu8, 309, 313, 314; giuris, 309, 
313; kokius, 313; kurhah, 313, 

Goes, 240. 

Gt)ldfinch and Bullfinch, hybrid be- 
tween, 331. 

Goniastrsea, 98, 102, 196. 

Goniastr»oida, 102, 196. 

GK>niocora, 71, 195. 

Gk>niocoroida, 70, 71, 195. 

Goniopora, 189, 199. 

Gonioseris, 154, 198. 

Ghrammoptera, 206 ; flegrota, 206, 214 ; 
amentata, 206, 215 ; chalybeella, 206, 
216; debiUs, 314; gibbicollis, 214, 
215; grallatrix, 206, 214 ; rufioomis, 
216 ; signifera, 206, 215, var. mutata, 
215. 

Ghraphidessa, 248 ; venata, 248. 

Ghmn, T. E., Ornithological Notes, 328. 

Gunther*s, Dr., Study of Fishes, Dr. 
Day's criticisms on, 308. 

Guynia, 27, 31, 32. 

Qyroseris, 147, 198. 

Gyrosmilw, 91, 95, 204. 

Habits of Australian Hymenoptera Acu- 

leata, H. L. Both on, 318. 
of Longicom Beetles of Japan, 

205. 
Haldonia, 121, 197. 
Baliglossa, 142, 198, 203. 
Halomitra, 144, 198. 
Haloseris, 156, 157, 198, 203. 
Hanl^, S., on new var. of Chama allied 

to C. arcinella, 292. 
Haplanea, 166, 167, 199, 203. 
Haplochilus, 316. 
Haplohammu8,289; degener,240; frau- 

dator, 240; fulvicorms, 240; luxu- 

riosus, 240 ; sejunctus, 240. 
Haplohelia, 41, 44, 195. 
Haplophyllia, 31, 32, 194. 
Haplophylloida, 31, 194. 
Hara, 316. 
Hartog, Prof. M., on Morphology of 

Cyclops and relations of Copepoda, 

332. 
Hehastrsa, 104, 197. 
HeUcoenia, 40, 197, 203. 
Hemicyathus, 150, 204. 
Hermit-Crabs, wave-curr. on, 269. 
Herpolitha, 142, 145, 198. 
Herpolithoida, 145, 198. 
Heterocoenia, 116, 197. 
Heterocyathus, 21, 24, 194. 
Heterogyna, Australiim, 326. 
Heterogyra, 126, 127, 197 ; lobata, 126. 
Heterolepidotus, 293, 296 ; grandis. 
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fb88. fish from lias, J. W. Dayis on, 
293; latii8,293,297; sauroidee, 294, 

Heterophyllia, 74, 196. 

HeteropBaxmnia, 175, 176, 199. 

Hezasmilia, 75, 196. 

Hippopains, 255. 

Holanea, 191. 

Holoo(Bnia»129,197. 

HolooyBtas, ISO, 197. 

Holostoma, 312. 

HomaLopterma, 317. 

HomophvUia, 60, 61, 204. 

HoplMina, 67, 204. 

Hunt, A. B., on Influence of Wave- 
Currents on Fauna inhabiting Shallow 
Seas, 262. 

Hybrid Goldfinch and Bullfinch, 331. 

Hjdnophora, 96, 97, 196. 

Hydnophorabacia, 161, 164, 198. 

Hymenophyllia, 80, 196. 

Hymenoptera Aculeata of Australia, H. 
L. Roth on habits of, 318. 

Hypostomatina, 316, 317. 

Indian freshwater fish, F. Day on, 

308, 317. 
Influence of Wave-Currents on Fauna 

inhabiting Shallow Seas, A. B. Hunt 

on, 262. 
Introd. to Study of Fishes by Dr. Gtun- 

ther, remarks of Dr. Day on, 308. 
lole, 261. 
Isastwea, 123, 197. 
Isastraeoida, 104, 123, 197. 
Isocora, 204. 
Isophyllia, 91, 92, 204. 
Isopora, 184, 203, 199. 

Japan, Longicom Beetles o^ 205. 
Javania, 9, 11, 194, 203. 
Judolia, 218 ; cometes, 218. 

Kmg Crab, habits of, 271. 

Kirby's, W. F., Notes on Mr. Roth's 

paper on Australian Hymenoptera, 

318. 
KoilocoBuia, 115, 193, 197. 
Koilotroohus, 26, 204. 
Koninckia, 190, 204. 

Labyrinthici, 312, 316. 

Lamellastrsea, 102, 196. 

LamiidsB, 207, 236. 

Lamimee, 237, 238. 

Larridee, Australian, 321. 

Lates, 309, 310, 312, 816 ; oalcarifer, 

(ftnote) 309. 
liatimesandra, 125, 197; circumscripta, 

126; dffidalcea, 126 ; discrepans, 126 ; 



dimoipha, 126 ; Flemingi, 127 ; mar- 
ohelloides, 126. 

Latimseandrarssa, 170, 199. 

Latimsandroida, 104, 125, 197. 

Latiphyllia, 91, 93, 196. 

Latusastrsea, 69, 195. 

Lemula, 206, 2U ; dedpiens, 206, 
212. 

Lepidogaster bimaculatus, avoids waTe- 
currents, 270 ; and ftnote, 270. 

Lepidophyllia, 125, 197. 

Lepidosteus, 297. 

Lepidotus, 296. 

Lepromoris, 238. 

Leptastrsea, 103, 119, 197. 

Leptaxis, 195, 203. 

Leptocyathus, 21, 23, 194. 

Leptomussa, 51, 53, 54, 195, 203. 

Leptopenus, 174, 199. 

LeptophyUia, 147, 166,199. 

LeptophyUioida, 166, 199. 

Leptopsammia, 181, 199. 

Leptopsammioida, 180, 199. 

Leptorhabdium, 211. 

Leptoria, 90, 98,196. 

Leptoseris, 156, 169, 198. 

Leptozenus, 205, 206 ; ibidiiformis, 206, 
209. 

Leptura, 206, 221; adumbrata, 206, 
220 ; arcuata, 219 ; cometes, 206, 218 ; 
cordifera, 218; cyanea, 217, 218; 
excavata, 206, 217 ; granulata, 206, 
217 ; livida, 216 ; munica, 206, 219 ; 
misella, 206, 216; nymphula, 206, 
220; obliterata, 218, 220; p^ha, 
206, 216; proxima, 217; quadnfasoi- 
ata,219; rubra, 217; subtilis, 206, 
219; succedanea, 206, 217; tesse- 
rula, 216; thoracica, 206s 220; 
vanicomis, 206, 217; vicaria, 206, 
218. 

Lepturis, 224, 225. 

Lesser Weever-Fish, G. Brook on De- 
velopment of, 274. 

Lewis, Ot.f Longicom Beetles of Japan, 
coll. by, 205. 

Limulus, habits of, 271. 

Liocassis, 315. 

Lithactinia, 146, 19a 

Lithar8Ba,189,199. 

Lithodendron, 53 ; nanum, 53. 

Lithophyllia, 59, 61, 195. 

Lithophylliac^ cespiteuses, 75. 

Lithophyllioida, 50, 57, 195. 

Little Bittern in Hertfordshire, 330. 

Lobactis, 204. 

Lobopsammia, 181, 182, 199. 

Longicom Beetles of Japan, H. W. 
Bates, on, 205 ; list of sp. of, 20a 

LophoheUa, 6, 38, 195. 
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LophoheUoida, 38, 195. 

Lophoseridae, 6, 146, 147, 194, 198; 

IggregatsD, 147, 154; Simplices, 

147. 
Iiopho6«ruiffi, 146. 
Lophoseris, 156, 157, 198. 
Lophosmilia, 55, 195. 
LuciocephalidcD, 312, 316. 
Laoiooephalofl, 312. 

Macrones, 315. 
Maoropus, 312. 
Madracis, 45, 195. 
Madrepora, 6, 183, 199. 
Madreporaria Aporosa, 3, 6, 7, 9, 194. 

Fungida, 6, 132, 194. 

Perforata, 3, 6, l7l, 172, 194, 198, 

199. 

Eugosa, 6. 

Tabulata, 5. 

Tubulosa, 4. 

Madreporaria (M. Eugosa excepted), 

Bevis. Fams. and Gen. of, 1. 
MadreporidflB, 6, 172, 183, 194, 199. 
Moandrastrsea, 90, 98, 196. 
Mceandrina, 88, 89, 98, 196. 
Mffiandroseris, 161. 
Malayan gen. and sp. freshwater fish, 

317. 
Mallambyx japonicus, 209. 
Manicina, 82, 88, 196. 
Masked Crab, 269. 
MastacembelidsD, 314, 316. 
Mastaoembelus, 314 ; &,sciatus, 314 ; 

Q-uentheri, 314. 
Meandrarsea, 170, 204. 
Meandroseris, 170. 

Mecynippus, 240 ; pubicomis, 240, 241. 
M^asemum qnadrioostulatum, 206, 

208. 
Meranoplus dimidiatus, 327. 
Merulina, 104, 128, 197. 
Merulinaoeffi, 8. 

Mesoa cribrata, 245; gracilior, 244; 

hirsata, 244; japonica, 244; nebu- 

losa, 244 ; pcecila, 245 ; senilis, 245. 

Mesomorpha, 136, 198. 

Mesosella, 246 ; gracilior, 246 ; simiola, 

246. 
Metastrsea, 204. 
Miecolamia, 252; cleroides, 253; gla- 

bricula, 253 ; verrucosa, 253. 
Miohelinia, 191. 
Micrabacia, 143, 198. 
Microphvllia, 125, 204. 
Micropyle, egg of Trachinus vipera, 276. 
Microrhabdium, 211. 
Microseris, 149, 152, 198. 
MicroBolena, 4, 168, 169, 199. 
Mlcrosolenoida, 166, 168, 199. 



MusPotrochuB, 9, 204. 

MilleporidaB, 5. 

Minard, M., on wave-currents, 264 

Monohammusfraudatopufl,237; grandis, 
238; luxuriosus, 238; nitens, 238: 
pardahnus, 239 ; sutorus, 238. 

Montioulastraea, 96, 97, 196. 

Monticuloida, 83, 96, 196. 

Montipora, 191, 199. 

Montiproida, 191, 199. 

Montlivaltia, 51, 53, 149, 151, 195 ; dis- 
cus, 53; gregaria, 81; turbata, 54. 

Monthvaltise, 54. 

MoT)hology of Cyclops, and Relations 
of Copepoda, Prof. M. Hartog on, 
332. 

Moseleya, 104, 133, 197. 

Motella argentea, 304. 

mustela, Cornish's account of nest 

of, 298 ; develop.of, 298 ; eggs of, 298. 

Mugil cascasia, 309, 314 ; corsula, 314 ; 
Hamiltoni, 314. 

Mullets of India inhab. freshwater, 314. 

Murex, act. of wave-curr. on, 268. 

Mussa, 49, 82, 196. 

MussfiB cymosfiB, and gyrosae, 83. 

Mussaoida, 82, 196. 

Mya truncata, 267; avoids wave-cur- 
rents, 267. 

Mycedium, 156, 157, 158; Okeni, 158, 
198. 

Mycetarsea, 166, 171, 199. 

Mycetophyllia, 91, 93, 196. 

Naudina, 312, 316. 

Nandus, 312. 

Nanohammus, 243 ; rufescens, 244. 

Napopora, 188, 199. 

Narcissastrsea, 121, 197. 

Nassa reticulata, wave-curr. on, 268. 

Natica catena, 2(88. 

Necydalis, 206; ebenina, 206, 225; 
major, 325 ; pennata, 206, 226 ; 
soUda, 225. 
Neocerambyx, 206; Batesi, 206, 208; 

chrysothrix, 208; Eaddei, 209. 
Neohelia, 37, 195. 

Nest of Motella, Cornish's ace. of, 298. 
Norfolk, Blue-throated Warbler in, 328. 
Notes on Brit. Ornithology, 328. 
Notocyathus, 17, 204. 
NotopteridfiB, 316. 
Nototrochus, 17, 193. 
Nupserha, 261. 

Obereahebesoens, 260; marginella, 260; 

niponensis, 260; sericans, 260 ; sylvia* 

260; vittata, 260. 
Oculina,41,46 195 
Ooalinaoea,36. 
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OoolinidflB, 5, 6, 8, 85, 86, 194, 195. 

Oculinoida, 41, 195. 

OdontoqjathiiB, 28, 194. 

Odjnerus bioolor, 325. 

GSoophylla yiresoens, 826, attack Our- 

oulio, 826. 
OlenooamptoB, 248. 
Olyra, 316. 
Omphalodera, 206; flayiyentris, 212; 

Paziloi, 206, 212. 
Omphalophyllia, 148, 198. 
Onchotrochus, 9, 10, 194. 
On newyar. of Chama, allied to C. arci- 

nella, L., by S. Hanley, 292. 
Onus, young of, 304. 
OpbiocepbaJidsB, 314. 
Opbiocepbalos, 314, 316 ; africanus, 

314 ; obscorus, 314. 
OpbistomiB, 223. 

Oppelismilia, 51, 53, 54, 195, 203. 
OrbiceUoida, 103, 104, 196. 
Omitbologioal notes by T. E. G-unn, 

328. 
Oroserie, 161, 168, 198, 203. 
Oroidis, 240 ; oppositus, (ftnote) 240 ; 

sobrius, (ftnote) 240. 
Osier, Mr., as to burrowing of Biyalves, 

266 ; of Spatangus, 268. 
Ospbromenas, 312. 
Ostedes, 253. 
Osteoglossidse, 316. 
Ostracoda, relation of, to Copepoda, 

333. 
Oulopbyllia, 204. 
Ovalastrsea, 100, 204. 
Oxypora, 158, 204. 
Oxysmilia, 55, 204. 

Pacbydissns japonicus, 209. 

Pachygyra, 87, 196. 

Pacbypsammia, 179, 199. 

Pacbyseris, 161, 162, 198. 

Pachyta, 206 ; erebia, 206, 212 ; quad- 

rimaculata, 212. 
Pagurus, 269. 
Palceacis, 185, 199. 
Palseastrseoida, 70, 74, 196. 
Palffioseris, 148, 198, 203. 
Pali of coral defined, 201. 
Palunna, 241. 
Paraclytus, 207, 284; eicultus, 207, 

234. 
Paracyatbus, 21, 24,194. 
Paraglenia chrysochloris, 256; eximia, 

257 ; tbeapbia, 257. 
Parasmilia, 53, 58, 195 ; fecunda, 58 ; 

Lymani, 58 ; yariegata, 58. 
Parastrsea, 100, 204. 
Farmena, 236. 
PaterocyatbuB, 28, 204. 



Pattalophyllia, 61, 62, 196. 

Pavonia, 156, 157, 204. 

Payonioida, 156, 198. 

Pectinia, 86, 196. 

Pelopeeus, babitsand nests of, 818, 319; 

Iffitus, 318, parasites of, 320. 
Pentaocenia, 113, 197. 
Pentaooenioida, 103, 118, 197. 
Pentalopbora, 45, 46, 204. 
Peplosmilia, 55, 56, 195. 
Percina, 310, 312, 316, 317. 
Periophtbahnus, 313, 314; SchloBseri, 

313. 
Pbiline aperta, act. of waye-curr. on, 268. 
Phlyctidola, 907, 236; metaUica, 207, 

236. 
Pbragmatoseris, 148, 198. 
Phyllangia, 67, 195, 203. 
Pbyllaatraea, 101, 156, 158, 196, 198. 
Phylloccenia, 111, 115, 197 ; decipiens, 

115. 
Pbyllocoenioida, 103, 111, 197. 
Pbyllodes, 13, 204. 
Pbyllogyra, 91, 92, 196, 204. 
Pbyllohelia, 46. 
Pbyllopora, 45, 46, 204. 
Pbylloseris, 156, 160, 198, 203 ; mgoea, 

160. 
Pbyllosmilia, 55, 204. 
Pbymastraea, 104, 106, 197. 
Pbymatodes, 206 ; albioinctus, 228 ; 

Maaki, 206, 228. 
Pbysogyra, 91, 95, 196. 
PhysopbyUia, 118, 193, 197. 
Pbytaecia, 261. 
Pbytogyra, 91, 92, 96, 196. 
Pimelodus arius, 315 ; gagora, 315 ; 

jatiuB, 315 ; nenga, 815 ; sagor, 315 ; 

soua, 315. 
Pironastrsea, 139, 198. 
Pison spinole, 321 ; perplexns, 821. 
Placastrflea, 124, 197. 
Piacocoenia, 108^ 197. 
Placoooenioida, 103, 108, 197. 
Placocyathus, 17. 
Placobelia, 46, 204. 
Placophora, 108, 197. 
Placopbyllia, 73, 196. 
Placopsammia, 179, 199. 
Placoseris, 149, 198. 
Placosmilia, 55, 195. 
Placosmilioida, 50, 54, 195. 
Placotrochoida, 16, 194. 
Plagionotus, 206 ; pulcber, 206, 22a 
Platycyatbus, 21, 22, 24, 204. 
Platygyra, 89, 204. 
Platybelia, 46, 204. 
Platytrocbus, 18, 194. 
PlerastrsBa, 129, 197 
PlerastrjDoida, 104, 1'28, 197. 
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Plerogyra, 91, 95, 196. 

Pledastroa, 104, 107, 197 ; distans, 108 ; 

globosa, 108 ; mirabiUB, 129 ; ranea, 

108; Sayignyi, 129; spongiformis, 

108. 
PlesiofmigidsD, 6, 138, 194, 198. 
FlesiopontidsB, 6, 165, 194, 198. 
FleBioeeris, 161, 198 ; australise, 162. 
FlesioBmilia, 55, 195, 203. 
Pleoraotis, 204. 
Pleurocoenia, 69, 204 
Pleurocora, 70, 71, 195. 
Pleurooyathns, 18, 19, 21, 26, 204. 
PleurodicWum, 191. 
PleurophyUia, 79, 196. 
Pleurosimlia, 55, 56, 195. 
Pleurostylina, 109, 197. 
PlocophyUia, 83, 84, 204. 
Plotosus anguillaris, (ftnote) 309. 
Pocillopora, 5, 46, 47, 195. 
Pocflloporid©, 6, 46, 194, 195. 
Podabaoia, 144, 204. 
Podobranchiata, 333. 
Podoserioida, 153, 198. 
Podoseria, 153, 198. 
PogonooheruB erannlatus, 262. 
Points in dey^p. of Motella mustela, 

Q. Brook on, 29a 
Polimeta, 251, 254. 
Polistes Bemardii, 325. 
Poljacanthus, 312. 
Poljapfiea, 134, 198. 
PolyoGBlia, 32. 
Polycyathufl, 34, 194, 
Polyphyllia, 145, 198. 
Polyphylloserifl, 168, 199. 
Poneridse, Australian, 327. 
Pontes, 46, 186, 187, 199 ; antiqna, 188; 

conformis, 188; monticulosa, 188; 

panicea, 187. 
PoritidsD, 6, 172, 186, 194,199. 
Poritinoida, 186, 199. 
Portunas, 269. 
Position of Copepoda, Prof. M. Hartog 

on, 333. 
Pourtalosmilia, 72, 193, 196. 
Praolia, 261 ; citrinipes, 261. 
Praonetha leiopodina, 246. 
Pratzia, 129, 160, 193, 198; mirabilis, 

129. 
Prelim inaiT Account, derelop. of Lesser 

Weever-Fish (Trachinus vipera), by 

G. Brook, 274. 
Prionastwea, 123, 197. 
PrionidsD, 206, 207. 
Prisciturben, 186, 199. 
Pristolepis, 312 ; malabaricus, 312 ; 

roarginatus, 312. 
ProheUa, 44, 195. 
Prohelioida^ 44, 195. 



Protarssa, 189,199. 
Protophyllopoda, 333. 
Protoseris, 156, 159, 198. 
Psammobia tellineUa, burrowing of, 266. 
Psammocoenia, 110, 197. 
Psammocora, 169, 192, 198. 
Psammohelia, 45, 46, 204. 
Psammophora, 113,197. 
Psammoserioida, 152, 198. 
Psammoseris, 152, 198. 
Psammosmilia, 51, 204. 
Psephactus, 206, 207 ; remiger, 206, 

207. 
Peeudastrffla, 139, 198. 
Pseudobagrus, 315. 
Pseudocalamobius, 255. 
Psilorhabdium, 211. 
Pteroceras, act. of wave-curr. on, 168. 
Purpuricenus, 236; nigrohirtus, 236; 

spectabilis, 236. 
Pyrgia not a coral, 4. 
Pyroealymma, 224, 225. 
Pyrotrichus, 224. 
Pyrrhona, 205, 206, 224; Iseticolor, 

206.224. 

Basborina, 316. 

Belations of Copepoda and MorphoL 

of Cyclops, Prof. M. Hartog on, 332. 
Eelationship of Indian and African 

Freshwater Fish-Faunas, Dr. F. Day 

on, 308. 
Beussastrsea, 140, 198. 
B«ussia, 45, 46, 204. 
Revision of Families and Genera of 

Sclerodermic Zoantharia or Madre- 

poraria, by Prof. P. M. Duncan, 1. 
Bhabdocora, 71, 195. 
Bhabdophyllia, 80, 196. 
Bhabdopora, 4:3. 

Bhagium, 206 ; indagator, 209 ; inqui- 
sitor, 206, 209, var. japonicum, 206, 

209. 
Bhamnusium, 210. 
Bhinoglanina, 316. 
Bhipidogyra, 83, 85, 196. 
Bbizangia, 64, 65, 195. 
Bhizangioida, 64, 195. 
Bhizocephala, relation of, to Copepoda, 

833. 
Bhizopsammia, 181, 182, 199. 
Bhizotrochus, 13, 15, 194, 203 ; affinis, 

14 ; fragilis, 15 ; tulipa, 15 ; typus, 14. 
Bhodarspa, 188, 199. 
Bhodopis integripennis, 243; Lewisii, 

243. 
Bhodopsammia, 181, 182, 199. 
Bhopalopus, 206; signatioollis, 206, 

227. 
Bhopaloscelidus, 251. 
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Bhopalosoelis, 264; bi&soiatas, 261} 
maoolatus, 261 ; imi&sciatas, 260. 

Bhynohium mirabile, 326 ; Bothi, n. sp., 
and habits o^ 324 ; superbom, 326. 

Bhynchobdella, 314; sinensis, 314. 
.Bh7nchobdellid», 314. 

Bita, 316. 

Bock-Crabs, waye-curr. on, 269. 

Bosalia, 206 ; Batesi, 206, 227. 

Both, H. L., on habits of Australian 
Hymenoptera, 318. 

Sabinotrochus, 28, 29, 194. 

Sandalolitha, 144,198. 

Saperda carinata, 256 ; decempunctata, 

255; japonica, 260; metaliesoens, 

256; octomaculata, 255; punctata, 

236; sanguinolenta, 256 ; sulphurata, 

255 ; tetrasticta, 255 ; tremula, 256. 
Sarmydus, 208. 
Scapophyllia, 91, 96, 196. 
Schizocyathus, 9, 12, 194 ; fissilis, 12. 
Sciflena, 310, 317; coitor, 310, 312; 

diacanthus, (ftnote) 312. 
Scisenidse, 312. 
Sclerodermic Zoanthana or Madrepo- 

raria, Beyis. Genera and Fams. of, by 

Prof. P. M. Duncan, 1. 
Sclerohelia, 41, 43, 195. 
Scolangia, 64, 65, 195. 
Scolymia, 59, 204. 
Scombresocidae, 316. 
Scotinauges diphysis, 244. 
Seraanotus, 206, 227 ; chlorizans, 206, 

227. 
Semiphotina, 317. 
Septastrsea, 98, 103,196. 
Septum of coral defined, 200. 
Seriatopora, 47, 195; remoyed from 

Tabulata, 5. 
SeriatoporidflB, 6. 
Serixia, 261. 
Sicydium, 313 ; micrurum, 313 ; xan- 

thurum, 313. 
Siderastrsea, 4, 134, 198. 
Siluridse, 308, 315. 
SUurina, 315, 316. 

Singalia rufescens, 258; spinipennis, 258. 
Smilophyllia, 60, 204. 
Smilotrochoida, 194. 
Smilotrochus, 3, 10, 194 ; yacuus, 26. 
Solenastrsea, 104, 107, 197. 
Solenosmilia, 78, 196. 
Somphophora, 190, 199. 
Sphegidse, Australian, 318. 
Sphenophyllia, 55, 57, 195. 
Sphenopoterium, 185, 204. 
Sphenotrochus, 16. 
Sphex ephippium, 321. 
Spinellia, 101, 196. 



Spirobranchus, 312. 

Stelloria, 90, 196. 

Stenocyathus, 21, 25, 194. 

Stenogyra, 83, 204. 

Stenosmilia, 99, 196. 

Stenostola anomala, 269 ; argyrosticta, 
258; nigripes, 26a 

Stenura, 221, 222; adombrata, 220; 
mimica, 219; nymphula, 220; sub- 
tilis, 219 ; thoracica, 220 ; vicaria, 219. 

Stenurse, 221. 

Stenygrinum quadrinotatum, 209. 

Stephanaria, 160, 198. 

Stephanarioida, 160. 

Stephanastreea, 121, 204. 

Stephanocoenia, 121, 197. 

Stephanocyathus, 21, 22, 203. 

Stephanophyllia, 172, 173, 199. 

Stephanophyllioida, 173, 199. 

Stephanoseris, 152, 153, 177, 198, 20L 

Stephanosmilia, 61, 62, 196, 204. 

Stephanotrochus, 28, 29, 194. 

Stereoplasm defined, 202. 

Stereopsammia, 179, 199. 

Stibastrsea, 91, 93, 196. 

Stiboria, 88, 196. 

Stokes, Prof., yelocity of wayes in shal- 
low water, 263. 

Strangalia, 206, 222; contraofca, 206, 
223; dulcis, 206, 222; regalis, 206, 
223. 

Strangalomorpha, 206, 221; ffinescens, 
206, 221 ; tenuis, 221. 

Stromatopora, 191. 

Strombus, act. of wave-curr. on, 268. 

Stylangia, 44, 46, 68, 195, 204. 

Stylaraea, 186, 199, 204. 

Stylasters, true, of Moseley, 8. 

Stylastraea, 111, 197. 

Styhna, 40, 109, 197. 

Stylinaces, agglomeratse, 103 and inde- 
pendentes, 70. 

Stylinoida, 103, 109, 197. 

Stylocoenia, 122, 197. 

Stylocora, 73, 196. 

Stylocyathus, 18, 19, 204. 

StyloheHa, 45, 195. 

StylomaBandra, 140, 198. 

Stylophora, 45, 195. 

StylophoridflB, 8. 

Stylophoroida, 44, 196. 

Stylosmilia, 72. 

StylosmiUoida, 70, 72, 196. 

Stylotrochus, 18, 194, 203. 

Swimming (>abs, waye-curr. on, 269. 

Sybra fasciata, 462. 

Sydonia fasciata, 247. 

SymbranchidfiB, 316, 317. 

^mphyllia, 49, 91, 196 ; Etheridgii, 92. 

Symphyllioida, 83, 91,196. 
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Sympiezooera japonica, 227. 
Synapticulffi defined, 202. 
Synawea, 187, 199. 
SynastwBa, 138. 
Synhelia, 41, 42,195. 
Syzygophyllia, 60, 204. 

Tabulae of corals defined, 202. 

Tabuloida, 104, 129, 197. 

Teleiophyllia, 83, 85, 196. 

Teleostean fishes, develop, of, 274, 298. 

TeruMea, 249 ; atroftisca, 250. 

Tetracoenia, 130, 204. 

Tetropium, 206 ; luridum, 206, 208. 

Tetrorea, 248. 

ThalamocoBnia, 100, 204. 

Thamnarsea, 169, 199. 

Thamnastarsea, 4, 136, 138, 198. 

Thamnastroida, 136, 198. 

Thamnoseris, 154, 198; Froteana, 154. 

Thecidse, 5. 

Thecocyathus, 21, 22, 194, 203. 

Thecophyllia, 148. 

Theoopsammia, 175, 180, 199. 

Thecoseris, 166, 199, 203. 

Theeosmilja, 81, 196 ; gregaria, 81. 

Thecosmilioida, 80, 196. 

Thesfcus, 240. 

Thranius, 226 ; variegatus, 226. 

Thysanus, 13, 15, 194. 

Tiaradendrou, 46, 204. 

Tichoseris, 156, 157, 198. 

Toxotinus, 206, 213 ; longicornis, 206, 
213. 

Toxotus caeruleipennis, 211. 

Trachinus vipera, Ot. Brook on, 274. 

, development of, 274. 

, egg-membranes of, 275. 

, egg of, 274. 

, egg-segmentation, stages of, 276. 

, formation of embryo to closure 

of blastopore, 280. 

, Kupffer*s vesicle in, 283. 

, closure of blastopore to pulsa- 
tion of heart, 284. 

, pulsation of heart to hatching, 

286. 

, summary. Brook's obs. on, 288. 

TrachyphyUia, 82, 196. 

Trachypora, 48, 156, 159, 198. 

Tragosoma, 208. 

Trematotrochus, 18, 20, 194. 

Trichogaster, 312. 

Trioyoloseris, 149, 204. 

Tridaoophyllia, 91, 94, 196. 



Trismilia, 55, 204. 

Trochawea, 167, 203 ; actiniformis, 167. 

Trochocyathoida, 21, 194. 

Trochocyathus, 21, 22, 24, 194. 

Troohoserioida, 147, 198. 

Trochoseris, 147, 198. 

Trochosmilia, 50, 51, 195. 

Trochosmilioida, 50, 195. 

Tropidocyathus, 21, 22, 194, 203. 

Trymohelia, 41, 43, 195. 

Turbinaria, 184, 199. 

Tubinarioida, 184, 199. 

Turbinoha, 18, 194. 

Turbmolidee, 6, 8, 9, 64, 194; (>em- 
mantes, 9, 33, 194 ; Eeptantes, 9, 34, 
64, 66, 194; Simplices, 9, 194. 

Turbinoloida, 18,194. 

Turbinoseris, 148, 198. 

Ulangia, 68, 195. 
Ulastraea, 104, 105, 197, 203. 
Ulocyathus, 13, 204. 
XJlophyllia, 91, 94, 196. 
Undaria, 161, 204. 

TJrsecha augusta, 240; bimaculata, 
240 ; griseola, 240. 

Vacti, distrib. o^ 311. 

Vasilium, 13, 204. 

YeneridflB, mooring-appar. of, 267. 

Venus, casina, 267 ; verrucosa, 267. 

VespidfiB, Australian, 325. 

Vitelline memb. of Trachinus vipera,275. 

Wave-Currents, influence of, on fauna 
of shallow seas, 262. 

Xenicotela, 235, 242 ; fuscula, 242. 
Xenophyrama, 206, 210; purpureum, 

206, 210. 
Xyaste, 261. 

Xylariopsis, 247; mimica, 247. 
Xylotrechus, 207, 229, 231, 234; albi- 

fiUs, 207, 232, 233; antilope, 232; 

chinensis, 207, 231; clarinus, 207, 

231; decolor, 232; emaciatus, 207, 

231 ; Grayi, 233 ; hircus, 232, 233 ; 

ibex, 231, 232; pyrrhoderus, 233; 

rufilius, 207, 233. 

Zittelofungia, 149, 150, 193, 198. 

Zoantharia Sclerodermata, Prof. Dun- 
can's revision of fitmilies and gen., 1, 
3,6. 

Zona radiata, egg of Trachinus, 275. 



END OF THE EIGHTEENTH VOLUME. 



Printed by TatIoB and Frakois, Bed Lion C!onrt, Fleet Street 

Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ iC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by VjOOQ iC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by VjOOQ iC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ iC 



Digitized by VjOOQIC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by VjOOQ IC 



i 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ IC 



Digitized by LjOOQ iC 



Digitized by LjOOQ IC 



Digitized by LjOOQ iC 



Digitized by LjOOQ IC 

A 



Digitized by LjOOQ IC 



Digitized by 



Google 



Digitized by 



/Google 



Digitized by LjOOQ iC 

i 



Digitized by LjOOQ iC 






Digitized by 



Google 







- , 


% 


-N^r 'v^^ 




r-^ 


.. .. W> ^' ^ -^ ^^ 


^ i. *^ 






*v 


7^- ' 




V* 


• 




6 








" 




ft-,. 


4 


4« 













TT'^lr > ' ' . -^ Vi ' ' 


S* «h>„^^^^ t- ^ ' 




r^ < \^ % >" 


^^-y. c " ' • » ; '■- 


li » ■■ .-^"I», * 




^'^■^^^'- ^ . < >t " ^ 


r - ' - ■ , 


■ ■'v-''^-^'^ i, "' ■ 


>?' '"■ ' '■ '-^''r**^^ • .. . • ' 


/^^ - .\w-"'' - r-ii^ - 




't* ^ ^ • ''^ ' /r ■ I. ' 'V. %.r jfjjh^-^ J ■ ^- *; ' 


/V/^- ' '.a.^^^v.^^- , A^ 








' " * ■ - V .' • ' s^-. 


. ^ , - :.>^, -^ 


•>;•-• _ X- z*^- ^- . //^ r. 






''^-^^ ^ ' JMal^^* 








' ^ ^^^^^^1 


. ' .^^^^^H 




mfP^ J 


^^B^w'w. -. i'^^ 1 '• • ■ Digitized by CtO'WPK^^^^H 


^ v^^^WWBB^^^^^^^^^^^* ^^^^^^^^^^^^^^^^^^a^^^ 



